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The word “integrative” is being used in a growing number of sectors in the 
crowded, specialized health care landscape. 

The brain is a highly interconnected, dynamic adaptive system. The special- 
ized, reductionist medical model that so successfully found single treatments to 
solve specific body problems is all too often failing in brain-related disorders. 

As a consequence, clinicians are increasingly embracing the complexities of 
brain function and the enormous individual variation produced by the interac- 
tions of each person’s biology and experiences, across the life span. 

A more personalized evidence-based approach is emerging in a paradigm 
shift that is challenging the simplistic, specialized, one-size-fits-all approaches 
to treatment that are not tailored to each individual. This new paradigm of in- 
tegrative evidence-based personalized health care is further driven by the harsh 
reality that not only are many treatments simply not working for a significant 
percentage of patients, but there is a high loss of compliance and side effects 
when the solutions are not well matched to an individual patient. Moreover, 
solutions in separate, specialized clinical disciplines are often approached in 
a trial-and-error manner that has led to over-servicing, an escalation of costs, 
and inefficiency in the health care system. As a result of the recognition of the 
need for a more realistic integrative approach to health care, coupled with the 
significant morbidity and costs of specialized reductionist approaches, more 
integrative, evidence-based health care is being explored across the brain-body 
clinical landscape. 

Many practitioners, educators, clinicians, and researchers in allied mental 
health and behavioral medicine want to provide an evidence-based personalized 
health care service. But how to do so is unclear. 

That is what makes this book timely and important. It provides a road map to 
doing so. 

Sections 1 and 2 set the groundwork for how to get there. These sections 
inspire the reader and discuss the requisite critical thinking, conceptual models, 
methods, and interventions. The remaining three sections provide integrative 
exemplars across the continuum of disability and well-being that point the way 
forward to a personalized evidence-based integrative health care. 

This book reflects the courage of its contributors to rise above the vested in- 
terests of the specialized stakeholders in health care. They explore the inevitable 
intersections between brain disorders, their myriad comorbidities and the inter- 
actions with nutrition, exercise, sleep regulation, stress recovery, conventional 
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medication, biofeedback, neurofeedback, and other potentially useful therapies. 
Crucially, this dynamical complexity is embraced with the explicit goal of 

moving toward a disciplined personalized evidence-based integrative health 

care—the right pattern of solutions, for the right person, at the right time. 


Dr. Evian Gordon 

Adjunct Associate Professor, University of Sydney, 
Sydney Medical School, Founding Director of the 
Interdisciplinary Brain Dynamics Center at Westmead 
Hospital, New South Wales, Australia, and CEO 

and Chairman of Brain Resource Limited 


This is a book that was written by clinicians for clinicians, students, and future 
practitioners in training. It was designed to foster interdisciplinary understand- 
ing, information sharing, and the use of integrative approaches to patient as- 
sessment, treatment, and efficacy studies. The book was made necessary by 
the fact that mental health practice has become increasingly specialized, with 
the majority of practitioners, especially those in private practice, working in 
relative isolation and in the context of unidimensional assessment and inter- 
vention paradigms that may no longer meet the gold standard for patient care 
or client services. Clinicians tend to practice the way they were trained and 
often go through an entire career steeped in an assessment and intervention 
approach that may be antiquated and even obsolete or needs to be augmented 
or amended with the best evidence-based practices. While many practitioners 
would welcome the opportunity to update their clinical approaches, most are 
mired in the realities of surviving as a practitioner. Few have the time necessary 
to keep up with advances in the numerous subdomains of psychology, psychia- 
try, and behavioral medicine. In the end we all suffer from this state of affairs, 
especially patients, who frequently do not receive the highest standard of care 
available. 

Consequently, a road map is needed, a blueprint for an integrative clinical 
psychology, psychiatry, and behavioral medicine that is designed to disseminate 
vast amounts of critical emerging research in an efficient and understandable 
manner, as well as expose practitioners to sophisticated methods and proce- 
dures that need to be integrated into a// clinical practices, regardless of orienta- 
tion or specialty. 

The psychoanalyst needs to be aware that advanced brain-imaging tech- 
niques are revealing things that appear reconcilable with parts of Freudian 
theory that have been previously discounted, yet realize that potent procedures 
exist that can immediately address and ameliorate symptoms, irrespective of 
their supposed etiology. Psychiatrists need to know about practices being used 
by psychologists who are demonstrating, for example, that heart-rate variability 
biofeedback may be a viable alternative for treating anxiety, as well as depres- 
sion in patients who cannot safely tolerate psychotropic medications, or that 
neurofeedback may be the modality of choice for treating ADD in select in- 
dividuals. Conversely, many psychologists and psychotherapists are not that 
familiar with the neuorochemistry of psychotropic medications, leading many 
to foster an often radical bias against certain drugs that have been shown to be 
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highly efficacious. Cardiologists need to be made aware of alternative evidence- 
based psychological interventions that may help alleviate refractory functional 
arrhythmias that frustrate patients. Virtually all practitioners need to consider 
issues of ecological validity and the temporal dynamics of an intervention or 
longitudinal impact of a treatment before marrying themselves exclusively to a 
method of psychotherapy. Sophisticated assessment and monitoring methods 
are capable of revealing things that previously were unobservable, including 
qEEG and in-the-field ambulatory wireless monitoring of psychophysiological 
processes. 

These are a few of the many examples that this book will discuss— 
information and methods that are critical to optimal patient care but are not 
being adequately disseminated across clinical specialties. 

Leaders and experts from numerous relevant practice domains have been 
recruited to share their knowledge, methods, and research in a quest for inte- 
grative practice. This book consolidates cutting-edge procedures, research, and 
potent data in a compendium that will give practitioners of most persuasions 
and training backgrounds practical insight into how to provide best evidence- 
based patient assessment and care. It was designed to foster an interdisciplinary 
approach to mental health care and facilitate a sorely needed move toward inte- 
grative practice in a era in which specialization pervades. 

The book is divided into five sections. Section I is titled “Conceptual and 
Methodological Issues, Perspectives and Directions in Clinical Practice and Re- 
search.” It is a foundational section that not only critiques and challenges various 
prevalent approaches, paradigms, and practices in allied mental health fields but 
also advances ideas and perspectives that are intended to raise practitioner aware- 
ness of deficiencies in patient care and research that need to be remediated. 

Section II is titled “Primary Higher Order Mediators in Preventive Medi- 
cine and Mental Health: Predispositions, Psychophysiological Development 
and Behavioral Tendencies.” This section is organized to reflect an integrative 
hierarchy of so-called primary higher-order factors that are hypothesized and 
in some cases have been shown to mediate psychophysiological symptoms and 
illness. Chapters in this section cover behavioral genetics, behavioral nutrition, 
sleep and sleep medicine, and exercise in behavioral medicine, along with mod- 
els and hypotheses of mind-body medicine. Genetics, nutrition, sleep, exercise, 
and specifically isolated personality, behavioral, and psychosocial factors that 
this book section will discuss can be considered primary-higher order factors 
and mediators in both the disease and disorder equation and their amelioration 
and prevention. 

In Section III, titled “Select Disorders in Clinical and Health Psychology, 
Psychiatry and Behavioral Medicine,” a wide array of commonly encountered 
disorders in allied mental health fields are presented from an integrative per- 
spective. A goal of this portion of the book is to educate clinicians about topics 
(disorders, assessments, and procedures) that they may not be that familiar with 
or specialize in, so as to illuminate diagnostic strategies and treatment options. 
While this section is not exhaustive, it contains a representative cross-section 
of afflictions that are encountered in clinical and health psychology, psychiatry, 
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and behavioral medicine. These chapters should be read cognizant of the criti- 
cal perspectives and methodological approaches and suggestions that are pre- 
sented in Sections I and II. The discussed disorders should be contemplated in 
the context of emerging theory and research that to a certain extent call into 
question various accepted standard operating procedures, especially as they per- 
tain to clinical practices and findings that, although still remaining equivocal 
at best, pervade. 

Section IV is titled “Select Interventions in Clinical Practice.” In this sec- 
tion a wide variety of treatment modalities are presented, including commonly 
used approaches such as psychotropic intervention and cognitive-behavioral 
therapy. In addition, emerging procedures that warrant further scrutiny and 
use are featured in an attempt to raise awareness of methods that are becom- 
ing viable alternatives and in some cases central to ameliorating symptoms and 
improving physical and mental health. Such interventions include hypnosis, 
meditation, bio- and neurofeedback, sleep therapy, methods in behavioral car- 
diology, exercise psychotherapy, and transcranial magnetic stimulation. 

Finally, in Section V, titled “Integrative Multimodal Assessment and In- 
tervention,” clinical diagnosis and treatment are integrated in the context of a 
field-tested protocol that practitioners are encouraged to consider and apply on 
varying levels. A universal clinical trial project that allows practitioners, espe- 
cially those who are in private practice, to contribute to and access a developing 
clinical database on mind-body predictor and outcome measures is advanced. 


Roland A. Carlstedt, PhD 
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CLINICAL RESEARCH: FOUNDATIONS 
OF PRACTICE? 


For the most part, clinical research on interventions and 
resultant diagnostic and treatment recommendations 
have emanated from well-funded and well-staffed in- 
vestigations at the institutional level. Findings are sub- 
sequently disseminated to practitioners in hopes that 
frontline therapists will actually acknowledge the data 
and follow a protocol in strict accord with empirically 
established guidelines. Although empirically validated 
treatment should drive clinical applications, the reality 
is that few practitioners strictly adhere to scientifically 
based protocols or engage in outcome studies to assess 
the efficacy of the interventions that they are utilizing 
(Barber, Mercer, Krakauer, & Calvon, 1996; Wilson, 
1997). This is understandable, considering the practi- 
cal constraints, financial realities, and methodological 
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requirements associated with systematic or controlled 
approaches to psychotherapy. In the context of private 
or small group practices, it can be difficult to adhere to 
the rigorous demands of a scientifically derived inter- 
vention protocol and assessment model. This presents 
a problem for researchers seeking to generalize find- 
ings and protocols to the real world of clinical practice. 
When a sufficient number of practitioners do not use 
certain protocols, it is difficult to concurrently validate 
or replicate their utility and substantiate their efficacy. 
Since the essence of replication or validation is con- 
trol, it is imperative that the “average” practitioner be 
given the tools and support necessary to participate in 
empirically validated approaches to treatment. However, 
this is easier said than done. Getting clinicians to sub- 
scribe to empirically validated or higher-level evidence- 
based treatment protocols is made difficult not only by 
clinical realities but also by practitioner perceptions and 
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beliefs regarding the validity and efficacy of supposed 
gold-standard research findings and resulting recom- 
mendations (Altman, 1999). Should practitioners trust 
and solely rely on information, findings, and advice that 
emanate from prestigious and influential research insti- 
tutions and laboratories? To what extent are data and 
research findings reliable and deemed to be of such high 
quality that an intervention or diagnostic battery can 
be considered unequivocal and should be universally 
mandated (Boisaubin, 1995)? One could argue that most 
clinical research is inherently flawed and incapable of 
rendering absolute conclusions that lead to the adop- 
tion of intervention protocols, especially in the domain 
of mental health and psychotherapy. Clinicians holding 
such contrarian perspectives are also likely to practice in 
an eclectic manner, perhaps, and rightly so, in light of 
the complex nature of treating psychological and psychi- 
atric disorders and the constantly changing landscape of 
clinical research that has not withstood the test of time 
and replication. 

So what can be done to advance integrative evidence- 
based and empirically validated approaches to clinical 
diagnostics and intervention? A first step is to address 
specific conceptual, methodological, and statistical is- 
sues that are central to our understanding and misunder- 
standing of clinical research findings. Awareness of their 
potential impact on the validity and reliability of assess- 
ment and treatment procedures is critical if we want to 
make clinical research more integrative and cognizant of 
oversights and methodological problems that too often 
are discounted as trivial or unmanageable in the quest to 
make and announce the next big discovery. 

Some of these issues are addressed next. Thereafter, 
current clinical practices are critiqued, and recommen- 
dations are provided on how to better integrate research 
and practice within a practitioner-based integrative 
clinical protocol designed to advance best practices in a 
unified manner, irrespective of a practitioner’s clinical 
orientation or specialty. 


CONCEPTUAL ISSUES: PREMATURE 
CONCLUSIONS AND 
FAULTY ASSUMPTIONS 


While a plethora of research has implicated numerous 
psychological and biological factors in the mental health 
equation, many of these and other variables have to a 
large extent been investigated independently, and not in 
the context of more all-encompassing multifactorial and 
multivariate integrative models. This has on occasion 


led to the release of findings on singular measures that 
have not withstood the test of time or replication with 
new research supplanting the old. Variables that were 
once seen as prominent are relegated to relative obscu- 
rity as they are replaced by other factors that in the end 
may be found to be just as tenuous as their predeces- 
sors in regard to their predictive validity. Moreover, root 
mediators or primary higher-order factors that poten- 
tially underlie constructs or measures that have been 
independently associated with various psychological 
disorders, diseases, and symptoms and their relation- 
ship to etiology, morbidity, and intervention efficacy 
often go unnoticed and uninvestigated. 

For example, attention-deficit/hyperactivity disorder 
has been studied from various perspectives, including 
medical/pharmacological, neuropsychophysiological’ 
and behavioral orientations (Jensen et al., 2001; Rossiter & 
LeVaque, 1995). Although psychiatrists and medical re- 
searchers have primarily focused on the neurobiology 
and pharmacological treatment of ADHD, they have 
generally failed to adequately consider psychological 
individual differences and behavioral factors that have 
been conceptually implicated in the development, on- 
set, and treatment of various mental disorders (includ- 
ing ADD), and they have overemphasized psychotropic 
interventions (Goldman, Genel, Bezman, & Slanetz, 
1998).? This may be attributable to their overconfidence 
in recent research findings on the neurochemistry/ 
neurophysiology of ADD and the alleged efficacy of 
certain psychotropic medication. As a result, medical 
researchers and physicians may tend to view test par- 
ticipants and patients as homogeneous and assume 
that specific brain responses are consistently exhibited 
across situations, settings, and tasks as a function of a 
disorder and the medication used to treat it (Berger, Dor, 
Nevo, & Goldzweig, 2008). The consensus that specific 
universal brain functioning parameters underlie ADD 
at baseline and during specific performance contexts 
has led to the pervasive belief that this disorder can be 
best treated by manipulation of an afflicted individual’s 


1. The terms “neuropsychophysiological” and “mind-body” will 
be used interchangeably. They refer to brain-mind-body integrative 
neuropsychological, psychophysiological, neurophysiological, psycho- 
logical, and behavioral processes and systems that are manifested 
in response to stimuli or exert an effect on health-related outcome 
measures. 

2. This is to be expected, just as a psychotherapist is more likely 
to address mental disorders psychologically and not pharmacologi- 
cally due to the inherently disparate training paths that prepare prac- 
titioners, despite the fact that physician and non-physician clinicians 
often treat the same populations and illnesses. 
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brain at the level of the cell pharmacologically (Berridge 
et al., 2006). 


INDIVIDUAL DIFFERENCES 
AND VARIABILITY IN OUTCOME 


These assumptions may be faulty, and what is fre- 
quently overlooked in the recruitment of participants for 
pharmacological/biomedical clinical trials are unique 
psychological individual differences factors that may 
actually affect or help suppress symptoms and response 
tendencies that alter alleged universal neurochemical/ 
neurophysiological signatures of ADD (Polanczyk et al., 
2008), especially when more sensitive micro-level de- 
pendent/criterion measures are incorporated into the 
design of a study, which usually is not the case in drug 
trials (Lubar, Swartwood, & Timmerman, 1995).° For 
example, clinical case studies exist that have revealed 
levels of diffuse, elevated delta-wave electroencephalo- 
graphic (EEG) activity at baseline under eyes-open test 
conditions in highly accomplished individuals (e.g., elite 
athletes and business leaders) that could be considered 
abnormal and of neurological significance.* By contrast, 
these same individuals, when assessed under atypical 
baseline conditions, for example, outside a laboratory/ 
office, and prior to a salient task or stimulus of inter- 
est (such as a tennis match or psychotherapy session), 
exhibited quantitative electroencephalographic (qEEG) 
profiles that were consistent with heightened attention 
and physiological reactivity (e.g., increases in diffuse 
beta-wave activity) and could be considered normal or 
even performance facilitative (Carlstedt, 2008). This 
finding, while requiring replication on a larger scale, 
suggests that all baseline stimulus conditions will not 
have the same impact across individuals and may lead 
to false-positive ADD diagnoses and may be mediated 
by individual differences.° 


3. Outcome measures in drug trials are usually more global in 
nature, with, for example, longitudinally constrained symptom or dis- 
ease attenuation (criterion/dependent variable) as a function dosage 
(predictor/independent variable). 

4. Delta waves are seen during deep sleep; abnormal amounts in 
an eyes-open test condition are considered abnormal and indicative 
of underlying brain dysfunction (Andreassi, 1995). 

5. Carlstedt (2008) has proposed that atypical manifestations of 
excessive theta and delta waves in highly functional and successful 
individuals serve an adaptive purpose by conserving cortical resourc- 
es for when they are needed the most, namely, when the individual 
encounters specific situations and tasks that demand peak perfor- 
mance or responses. This can lead to false-positive diagnoses of ADD, 
depression, and other cognitive processing disorders. 


A failure to control for individual differences vari- 
ables will not necessarily statistically negate or call into 
question the efficacy of a particular psychotropic agent 
that was tested in a specific setting or stimulus situa- 
tion that is known to generate symptoms of a disorder. 
It may, however, call into question a drug’s actual or 
practical clinical effectiveness at the level of the single 
case if expected target symptoms or performance scores 
are not manifested by or do not result from stimulus 
conditions under which a drug is or is not tested. For 
example, hypnotic susceptibility and neuroticism may 
interact to modulate baseline levels of autonomic ner- 
vous system (ANS) activity to the extent that changes 
in outcome (e.g., effect of a drug on Test of Variables of 
Attention, or TOVA, score) are mitigated or paradoxical 
performance decrements are seen in select study par- 
ticipants. Although this is a hypothetical example that 
needs to be empirically tested, virtually all investiga- 
tions contain variability that cannot be fully accounted 
for on the basis of the limited number of predictor/ 
independent variables that are considered in the origi- 
nal design of a study. Consequently, it stands to reason 
that individual difference variables, including psycho- 
logical traits and behaviors, may account for significant 
amounts of the variance that cannot be explained solely 
on the basis of unidimensional study designs that only 
take into account one predictor/independent and one 
outcome/dependent measure (e.g., the effect of Ritalin 
on TOVA scores) or multiple variables that are consid- 
ered in isolation for exploratory purposes that are not 
integrated under the umbrella of a driving theory or 
conceptual foundation. This has been demonstrated in 
research that was specifically designed to test the lim- 
ited predictor variable premise (Carlstedt, 2001, 2004). 


PRIMARY HIGHER-ORDER 
FACTORS: ACCOUNTING 
FOR MORE OF THE VARIANCE 


Primary higher-order (PHO) factors that are known to 
have an impact on the dynamics and effects of subordi- 
nate experimental or predictor variables on specific out- 
come responses (dependent/criterion measures), such 
as hypnotic susceptibility and neuroticism, have the 
potential to dramatically affect the outcome of a clinical 
trial. However, if they are unknown or not considered, 
they obviously will go unnoticed despite their concep- 
tual relevance and potential to account for significant 
amounts of variance that could not be explained solely 
on the basis of selected predictor variables in a clinical 
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trial. The role of PHO factors in mediating mind-body 
responses and their effects on clinical and performance 
outcome measures is often first revealed in extension 
studies of previous research that may have been equiv- 
ocal in establishing interactional or integrative rela- 
tionships between specific predictor/independent and 
criterion/dependent outcome. For example, in Greenberg 
and Kindschi’s (1996) study of the effect of a psycho- 
stimulant (e.g., Ritalin) on ADD inattention symptoms, 
while it is possible that drug ingestion was associ- 
ated with higher TOVA scores at the level of the group 
(statistically significant differences: pre-drug ingestion 
compared to post ingestion), a parallel effect size or 
variance-explained coefficient might be minimal. Such 
an outcome scenario (statistically significant between- 
group differences, but low effect size), while desirable 
and considered to be a positive outcome (statistical sig- 
nificance), would nevertheless contain numerous data 
points (study participants) that reflect minimum gains 
or responses that were contradictory to an investiga- 
tion’s hypothesis. Such findings need to be explained; 
we need to know why differential or no responses oc- 
cur. Consequently, in an integrative extension study of 
a psychostimulant’s effect on TOVA scores, it might be 
revealing to incorporate conceptually relevant PHO fac- 
tors that are known to be associated with attention, the 
cognitive processing of affect, and physiological reac- 
tivity in order to determine to what extent, if any, psy- 
chological factors (PHO traits and behaviors) interact 
with a drug to mediate or statistically moderate rela- 
tionships between and among the initial variables of 
interest in a drug trial’s design (e.g., the effect of Rit- 
alin on TOVA scores as moderated by hypnotic suscepti- 
bility and multiple pre-TOVA baseline neurochemistry/ 
neurophysiology assessments). 

PHO individual difference factors have been hy- 
pothesized to influence the manifestation of symptoms 
associated with numerous mental disorders, including 
ADD, especially as a function of specific stimuli or tasks 
that an individual encounters, which may not be con- 
trolled for in an investigation’s design. In the context 
of academic performance, ADD symptoms may occur 
in a math class but not during an art lesson or dur- 
ing physical education. This could be due to the level 
of interest or boredom that an individual experiences 
when encountering a task, subject, or stimulus. PHO 
factors such as hypnotic susceptibility may mediate 
neurophysiology in ADD to the extent that a snapshot 
in time might reveal a more classic ADD EEG profile, or 
one that reflects intense engagement and attention, in 
both the “true” ADD and “normal” individual (Nash, 
2000). For example, an individual with ADD who is low 


in hypnotic susceptibility may have a greater ability to 
readily focus when confronted with a boring stimulus 
than someone who is high in hypnotic susceptibility, 
who would be more prone to surplus pattern recog- 
nition when encountering uninteresting stimuli and 
would be unable to attend. These response tendencies 
could be predicted on the basis of their known char- 
acteristics and as such should be considered in ADD 
investigations (Wickramasekera, 1988). But how likely 
is it that a pharmacological researcher or prescribing 
physician with no exposure to the literature of hypnotic 
susceptibility and other psychological PHO factors will 
integrate this and other potentially revealing measures 
into a clinical trial or assessment process? 

Relative to the TOVA, which assesses concentra- 
tion and vigilance on the basis of visual and auditory 
discrimination over time, without knowledge of PHO 
factors that can modulate attention or enhance distract- 
ibility (e.g., hypnotic susceptibility), a researcher who 
independently (unidimensionally) investigates the ef- 
fect of a psychostimulant on changes in TOVA scores 
may have difficulty accounting for variability within 
and between participants in experimental, control, and 
placebo control groups. When random selection is used 
for subject recruitment and group assignment, potential 
moderator PHO variables can easily be overlooked. 

The presented arguments, perspectives, and ex- 
amples do not necessarily challenge the diagnostic in- 
tegrity, validity, or existence of, for example, ADD and 
other mental disorders as legitimate mental afflictions. 
Nor are they meant to be an indictment of pharmaceuti- 
cal trials and psychotropic intervention. However, they 
are intended to question whether ADD and other men- 
tal disorders can or should be viewed as pervasive brain 
states, replete with consistent symptoms and replicable 
neuropsychophysiological and neurochemical response 
profiles, not only at baseline but across divergent set- 
tings, situations, and ecological contexts that lead to 
symptoms and decrements in performance that can 
be universally treated pharmacologically. While the 
above issues and examples primarily centered on psy- 
chopharmacology and physicians who prescribe drugs 
as a first course of intervention, it should be noted that 
non-medically trained practitioners and researchers 
also frequently subscribe to assessment and treatment 
approaches that are not integrative. Analogous to psy- 
chopharmacologists not sufficiently taking individual 
differences into account when designing clinical trials, 
most psychotherapists fail to consider or are unaware 
of neuropsychophysiological response parameters that 
accompany a disorder and its symptoms and/or the 
PHO individual differences factors (personality traits 
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and behaviors) that mediate them (see Corsini & Wed- 
ding, 1995). As a result, potentially revealing mind- 
body markers go undocumented, leaving the diag- 
nostic and intervention process more to chance than 
to an integrative evidence-based clinical strategy. For 
example, self-report instruments or patient feedback 
alone frequently lead to diagnoses of panic or other 
anxiety disorders; however, practitioners and patients 
alike know little about actual accompanying ANS cor- 
relates and the impact a selected intervention may or 
may not have on underlying neuropsychophysiologi- 
cal responses in individual patients. Yet such measures 
could be easily obtained by the incorporation of user- 
friendly monitoring devices that are capable of mea- 
suring a patient’s ANS profile in the context of in-the- 
office stress tests and ecological, real-world settings to 
more objectively assess the impact of intervention. 


METHODOLOGICAL ISSUES: 
SIGNIFICANCE TESTING 
AND SELECTION 


While significance testing is virtually universally ap- 
plied in clinical research, this statistical approach has 
inherent weaknesses that can lead to faulty or incom- 
plete interpretations and premature conclusions regard- 
ing findings (Pocock, Hughes, & Lee, 1987). For one, the 
focus of clinical significance testing centers on selected 
predictor or independent variables of interest and their 
effect on criterion or dependent outcome measures. 
Although this often results in the determination that 
a trait, behavior, or other psychological factor is sig- 
nificantly more pronounced in an experimental group 
than in a control group or that multiple clinical predic- 
tor variables explain x amount of the variance in an 
outcome (criterion) measure, what is frequently not 
adequately considered in the significance testing or re- 
gression paradigm are individual outliers (single cases) 
that either did not benefit from an intervention or exhib- 
ited response parameters that differed from the major- 
ity of an investigation’s participants. Since significance 
testing only can control for or test variables that are 
selected for study in the original research design, it is 
important to use a driving integrative conceptual model 
that considers as many plausible predictor or control 
variables that are addressed by a guiding theory (thus 
making it as integrative as possible). This is critical to 
increasing a design’s experimental or exploratory sensi- 
tivity by generating and accounting for positive findings 
as well as determining why single-case (individual) out- 


liers that exhibit responses opposite to those proposed 
by an investigation’s hypothesis occur (Morton & Torg- 
erson, 2003). 

Although meeting or exceeding an alpha threshold 
results in the rejection of the null hypothesis, the fact 
that low to medium effect sizes, considered by many 
(e.g., Cohen, 1988) to be a more rigorous benchmark 
of therapeutic success or experimental differences, can 
exist concurrent to findings that support a study’s hy- 
pothesis is troubling and can have major clinical im- 
plications. For example, recently, findings from a study 
in a long line of investigations on the placebo effect 
were published and promoted (Macedo, Banos, & Farré, 
2008). According to a review article that the study cited, 
20% of patients who were given a placebo experienced 
a 50% reduction in the amount of migraines that they 
experienced. While this is an interesting finding, what 
may be more important is determining why certain pa- 
tients exhibited a placebo response and others did not, 
or vice versa. Furthermore, what are the placebo mech- 
anisms, and did the design of these studies facilitate a 
better understanding of this confounding effect? Did a 
plausible model of mind-body functioning or concep- 
tual foundation that could account for these and other 
findings on the placebo effect emerge? Is it enough to 
know that if one gives a placebo to migraine patients, 
20% of them will get better? Or would it be better to 
know who is more or less likely to respond to a pla- 
cebo as opposed to an active drug and why? After all, in 
the clinical realm, especially in private practice, it’s all 
about the individual client or patient. While “success- 
ful” (hypothesis-consistent findings) clinical trials and 
research findings on interventions may highlight im- 
pressive pre- and post-study or between-group gains or 
differences or high amounts of variance explained, sta- 
tistically significant findings can at best help guide prac- 
tice, but group results mean little to an afflicted patient 
who is not getting better or has been misdiagnosed. 

A recent example from the realm of depression re- 
search involves investigations that have attempted to 
disentangle complex interactions that appear to be in- 
volved in the development of cardiovascular disease 
(Hamer, Molloy, & Stamatakis, 2008; Whooley, 2006). If 
one were to rely solely on initial findings that suggest 
that depression itself is the primary mediating variable 
in the onset of acute cardiac events and only focus on 
the treatment of this mental disorder (depression), prac- 
titioners and patients might not achieve the result that 
they were expecting. That’s because extant research sug- 
gests that the actual critical driving factor in the coro- 
nary artery disease equation is the lack of physical activ- 
ity commonly seen in patients who are depressed, not 
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depression per se (Whooley, 2006). Consequently, the 
most effective therapy for both depression and associ- 
ated coronary artery disease may be exercise based, and 
not the direct treatment of depression. Again, here and 
relative to much of the research in health psychology, 
psychiatry, and behavioral medicine, conclusions that 
lead to diagnostic and intervention decisions are being 
made on the basis of tenuous unifactorial designs that 
lead to findings that are later amended or overturned. 


CONCEPTUAL MODELS AND RANDOM 
SELECTION VERSUS STRATIFICATION 


The failure to involve or utilize integrative conceptual 
or guiding models of patient assessment, diagnostics, 
and intervention can exacerbate pitfalls that are associ- 
ated with conventional approaches to the interpretation 
of research. For example, awareness of psychological 
and behavioral propensities and mind-body response 
tendencies can result in better participant stratification 
for grouping assignments in clinical research. While 
random selection and assignment are a requisite com- 
ponent of the supposed gold-standard double-blind, 
placebo-controlled experimental design, it is becoming 
apparent that stratification of participants on the basis 
of individual difference factors may be as important, if 
not more so, than random selection (Senn, 2004). In the 
case of the aforementioned depression-coronary artery 
disease studies, more aware researchers with knowl- 
edge of integrative conceptual models and relevant 
interdisciplinary research might have created exercise 
groups to test for the impact of vigorous physical ac- 
tivity on both depression and coronary artery disease. 
Much time and expense could have been spared—not 
to mention lives saved—had original research in this 
area been integrative in terms of its conceptual foun- 
dations and guiding research. Why should it take de- 
cades to arrive at a critical and potentially lifesaving 
finding when an integrative conceptual foundation and 
research model could have led to more potent and sen- 
sitive experimental designs for testing the mediating 
impact of exercise on depression and coronary artery 
disease much sooner? Instead, supposedly solid re- 
search that used significance testing as its benchmark 
probably led many mental health practitioners to focus 
on cognitive-behavioral therapy or prescribe antide- 
pressants to alleviate depression rather than addressing 
the critical inactivity issue. While cognitive-behavioral 
therapy and/or psychotropic intervention may have re- 
sulted in therapeutic success in some cases, supposedly 
cured depressives who never exercise and have other 


lifestyle-related risk factors may very well have gone 
on to develop coronary artery disease and experience 
eventual heart attacks. In this scenario, a lack of re- 
search integration, and practice that was not cognizant 
of specific psychological and behavioral factors that are 
associated with both depression and coronary artery 
disease, could have dire consequences. 

This illustrates how significance testing in the con- 
text of a randomized group design may actually increase 
the probability that outlier patients will not be accurately 
evaluated or treated in the most effective manner. It also 
points to the fact that even patients who did experience 
gains following an intervention (e.g., Beck Depression 
Inventory score gains following cognitive-behavioral ther- 
apy or drug treatment ) or exhibited more or less of a par- 
ticular response or symptom (e.g., C-reactive response; 
Danner, Kasl, Abramson, & Vaccarino, 2003) did not 
necessarily do so at the same rate and thus need to be 
treated in an individualized manner, not on the basis 
of the mean benchmark values of a specific treatment 
group. In addition, since clinical studies are frequently 
time locked, and even longitudinal investigations have 
time limits, and almost all lack ecological validity, can 
we rely on temporally isolated and derived data to 
make critical decisions regarding patient diagnoses and 
treatment? 


MULTIPLE SINGLE-CASE, 
REPEATED-MEASURES DESIGNS 


While the randomized, double-blind, placebo-controlled 
experimental design has long been viewed as the gold- 
standard approach to clinical research and trials, it has 
major limitations in the context of clinical practice, some 
of which have been addressed previously (Brown & Liao, 
1999; Kaptchuk, 2001). What especially stands out is that 
this research design arrives at group and inter-group find- 
ings on the basis of mean scores or performance metrics 
(averages). Although such findings can be used to guide 
clinical practice at the level of the individual (intraindi- 
vidual), their practical clinical value may be tenuous in 
the context of situations, settings, and stimuli that do not 
precisely replicate the conditions of a particular investi- 
gation upon which clinical conclusions are reached and 
subsequent practice recommendations are made. 

While the traditional gold-standard group design 
has an important place in clinical research, practitioner- 
researchers are confronted with clinical realities that 
limit their ability to perform individual-based interven- 
tion efficacy or outcome studies. As such, they often 
have no choice but to rely on group-based and con- 


Foundations of Integrative Evidence-Based Clinical Research, Diagnostics, and Intervention 9 


trolled clinical trials for guidance. However, they cannot 
assume that group findings will generalize to a particu- 
lar patient and should view them with caution and, if 
possible, engage in practical and efficient intraindivid- 
ual designs to better determine treatment effects. 

The research design of choice at the practitioner- 
researcher level may be the single-case study with re- 
peated and longitudinal measures, in which an individ- 
ual serves as his or her own control. Multiple single-case 
studies can be aggregated into a group design, but 
of ultimate interest is what a single-case, repeated- 
measures study reveals about a single patient of inter- 
est. This design also has more clinical flexibility than 
classic group designs and allows for greater general- 
izations across settings, situations, and stimuli, since 
measurement occasions are repeated as needed, or on 
a predetermined basis, longitudinally, in the context 
A-B and A-B-A predictor/independent and criterion/ 
dependent variable manipulations. It allows for the ex- 
tensive investigation of intervention effects over time, 
which results in the generation of well-controlled data 
and findings on individual patient responses (Kennedy, 
2004). Rather than relying on findings and recommen- 
dations that result from group clinical trials, by engag- 
ing in patient diagnosis, intervention, and outcome (ef- 
ficacy) testing at the intraindividual level, a practitioner 
is engaging in a virtual individualized clinical trial 
that, depending upon design nuances, can be more re- 
vealing and of direct clinical relevance than supposed 
gold-standard group experimental investigations (Ander- 
son &Kim, 2008). 

An example of a multiple single-case, ecological, re- 
peated longitudinal measures investigation is presented 
in a later Chapter 31. Essentially, what this performance- 
related study with a clinical component (individual with 
ADD) reveals is that despite the assumption that a par- 
ticular respiratory biofeedback technique will enhance 
performance (on the basis of group studies), when this 
study design is used to analyze this technique, one 
observes disparate mind-body responses in heart-rate 
variability measures and performance outcome as a 
function of intervention-induced psychophysiological 
responding. Findings from this longitudinal study re- 
veal that group findings, although statistically signifi- 
cant, did not necessarily transfer to each individual, as 
reflected in differential dose-response® relationships as 
a function of individual differences (Carlstedt, 2007). 
This and other investigations have demonstrated that 


6. Here dose-response refers to respiratory biofeedback-induced 
breathing parameters and changes in heart-rate variability and/or 
performance outcome. 


individual response differences, or zone of optimum 
functioning parameters (Hanin, 1980), not only predict 
performance and outcome at the intraindividual level 
but are often inconsistent with what group studies or 
clinical trials have reported (mean differences). They 
point to the need to concurrently validate group studies 
through the use of (multiple) single-case, longitudinal, 
repeated-measures investigations lest findings based on 
group averages do not generalize to the individual pa- 
tient, something that could have serious consequences 
and lead to negative clinical outcomes. 


CLINICAL PRACTICE: ISSUES 
AND OBSERVATIONS 


There is an abundance of scientific information and em- 
pirical data on physiological functioning in the context of 
both health and illness. When an individual goes to the 
doctor, he or she is usually medically tested in an attempt 
to arrive at a diagnosis, either preemptively (in the case 
of routine annual physical examinations) or to account 
for symptoms that the patient is experiencing. Tests of 
physiological functioning have been shown to achieve a 
high degree of diagnostic certainty, which is critical to 
patient well-being, treatment decisions, and predictions 
for patient morbidity and mortality. Rarely does one visit 
a physician and not leave with important test-based in- 
formation about the state of one’s body and health.’ 
However, the field of medicine is not infallible. Malprac- 
tice occurs, patients are misdiagnosed, and the medical 
paradigm is usually more reactive than proactive, with 
preventive medicine still being more of an afterthought 
than a primary interventional strategy. Moreover, there 
is a disturbing trend whereby physicians from specialties 
that are distant or ancillary to the mental health domain 
are treating what are primarily considered psychologi- 
cal disorders (Schurman, Kramer, & Mitchell, 1985). 
This is occurring even though many physicians admit 
to having insufficient training and knowledge about 
the psychological/mental assessment and intervention 


7. In the context of this critique, it is necessary to distinguish the 
field of medicine and treatment of biologically based illness from psy- 
chiatry and other mental health specialties, including psychotherapy, 
that are much more “loose” or eclectic in their approaches to patient 
assessment and intervention. While medical research and practice 
are not immune from the earlier criticisms regarding methodological 
issues, there is a system of inquiry and accountability in place that, 
for the most part, does not exist in psychotherapy and many allied 
mental health specialties and ones that do are more perfunctory or 
cursory than of highest levels in the evidence hierarchy. 
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procedures that are actually the purview of recognized 
clinical specialties (e.g., clinical psychology, psychiatry, 
and/or behavioral medicine; Brunk, 2008). Physicians 
who would not think of practicing cardiology or neurol- 
ogy without advanced training and board certification 
are all too quick to diagnose and treat mental disor- 
ders (usually pharmacologically), frequently on the basis 
of cursory drug company-provided symptom check- 
lists. This has led to patients with depression, ADD/HD, 
and anxiety disorders, among other mental health con- 
ditions, being prescribed drugs when psychological and 
behavioral interventions might have been as good or 
better at treating these and other psychological problems 
without the danger of side effects (Whitaker, 2007). 

It is not that surprising that many physicians attempt 
to treat psychological disorders, since the field of medi- 
cine, and especially the pharmacological industry, has 
long advanced the belief that mental problems always 
have neurobiological substrates that should be treated 
with medication. While it is hard to dispute the idea 
that mental illness and psychological problems originate 
or are manifested centrally (in the brain) and can medi- 
ate maladaptive physiological responses and resulting 
symptoms, it cannot be assumed, categorically, that the 
best course of intervention is a psychotropic one. 

Nevertheless, irrespective of these issues, the phil- 
osophical premise that drives the medical practice 
model is predicated on rigorous evidentiary and ac- 
countability standards. For example, when a primary 
care physician or internist treats a patient with depres- 
sion, pharmacologically, he or she still must adhere to 
mandated evidence-based procedures that are in place 
to determine a drug’s efficacy, side effects, and other 
neuropsychophysiological responses that are relevant to 
patient safety and outcome. It would be untenable to 
merely prescribe medication and not follow up in ac- 
cord with professionally mandated procedures.* While 
there have been major blunders on the drug front, and 
certainly there are physicians who have violated prac- 
tice and ethical statutes regarding the administration of 
drugs, these things do not detract from the fact that the 
field of medicine has validated evidence-based practice 


8. Although this example may appear to contradict the previous 
critique that was leveled at physicians who diagnose and treat mental 
disorders but are not adequately trained, once a course of interven- 
tion is initiated, practice dictates must be adhered to in the inter- 
est of patient health. Consequently, while a physician may not know 
enough about the psychological and mind-body etiology of a mental 
disorder (from the perspective of, for example, a clinical psycholo- 
gist), he or she must still apply treatment modalities with extreme 
care and oversight to ensure patient safety. 


templates, methods, and procedures that are designed 
to protect patients. Essentially, the medical model es- 
chews anecdote, and while clinical intuition plays an 
important role in arrival at a diagnosis, ultimately, it 
is the resulting test data that confirm or refute physi- 
cian hunches. Thereafter, evidence-based treatment is 
initiated and its efficacy is tested. This systematized, 
evidence-based, and data-driven approach to diagnosis 
and intervention has resulted in large volumes of sta- 
tistical information and empirical insight into disease 
and its etiology, along with validated treatment modali- 
ties that have been shown to ameliorate symptoms and 
even eradicate pathophysiology. 

By contrast, the greater arena of psychotherapy 
and mental health services (especially in the realm of 
private practice) that span over 400 identified systems 
or approaches to patient/client assessment and inter- 
vention (Corsini & Wedding, 1995) is to a large extent 
an anecdote-based domain in which practitioner im- 
pressions and intuition rule (Nathan, 2004). With the 
exception of neuropsychology and certain intervention 
procedures that are used in clinical/health psychol- 
ogy and behavioral medicine, there are few forms of 
accountability and documentation that would qualify 
as being of the highest level in the evidence hierar- 
chy (Patel, Butler, & Wells, 2006). Session notes do not 
necessarily count as having high evidentiary value, 
since they usually merely bring to paper subjective 
ideas, impressions, patient feedback, analyses, and/ 
or diagnoses that fit the particular theoretical-practice 
orientation or school of thought of that a practitioner 
subscribes to. 

Moreover, patients often find themselves thrust into 
a particular system of psychotherapy or treatment by 
chance, irrespective of their symptoms, which leads 
them to be treated randomly by practitioners who may 
have no experience dealing with or even recogniz- 
ing a particular disorder. For example, a patient with 
depression or an anxiety disorder who arbitrarily se- 
lects a psychotherapist from the phone book—say, a 
psychodynamic-oriented practitioner—may spend weeks 
exploring and discussing his or her life history and up- 
bringing. While such free association or guided analysis 
may show the patient that the therapist is competent 
and engaging in a viable treatment approach, both par- 
ties may be oblivious to the potential medical risks and 
consequences of differential states of ANS activation 
that underlie symptom manifestations of depression 
and anxiety and that need to be addressed immediately, 
either behaviorally or pharmacologically. Ideally, a pa- 
tient who has depression or anxiety would be referred 
to a specialist to assess ANS activity so that an outcome 
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can be predicted and the proper primary or adjunct 
approaches to treating what are essentially neuropsy- 
chophysiological disorders can be determined. How- 
ever, this rarely occurs in the realm of private practice, 
where patients are at a premium and most mental dis- 
orders that are encountered by clinicians are automati- 
cally considered to be within their purview, irrespective 
of the type of training they have received. Essentially, in 
the mental health arena virtually all schools of thought 
readily adapt their interventions to accommodate the 
treatment of just about any disorder in accord with a 
system of psychotherapy’s established procedures, even 
if doing so could be considered clinically and empiri- 
cally tenuous. Since most psychotherapists and systems 
of psychotherapy have in place methods and procedures 
that were designed to treat numerous common men- 
tal disorders within the context of their own in-house 
research and guiding theoretical models, it is doubtful 
that proponent practitioners routinely look beyond their 
domain for intervention support or make referrals even 
when these are clearly indicated. 

However, they often should, since subliminal mal- 
adaptive mind-body responses can be insidious, and 
while they may be (or are assumed to be) attenuated 
during therapy of any kind (self-disclosure is associated 
with autonomic nervous system balance; Pennebaker, 
2000) over time, they can, if not aggressively treated, 
lead to a host of symptoms and illnesses (e.g., coro- 
nary artery disease, suppressed immune response). In 
other words, even when a therapy session may seem 
relaxing to a patient (and the therapist may infer such), 
a temporary reduction in sympathetic nervous system 
activation once a week for an hour may be insufficient 
to ameliorate or eradicate the chronic hyperreactivity 
that frequently exists in depression and anxiety pa- 
tients. This highlights the need to incorporate integra- 
tive methods and procedures that transcend the focal 
philosophical/therapeutic orientations of a specialty 
practitioner into all psychotherapy and mental health 
practice to better serve the interests of patients who 
may not know whom to seek for help with complex 
problems that may extend well beyond a specific symp- 
tom, diagnostic label, and approaches to treatment that 
are endemic to a particular system of psychotherapy 
that may be insufficient. 

Many mental heath care practitioners (of diverse 
and even diametrically opposed persuasions) may ve- 
hemently disagree with the above critique and exam- 
ples and counter that there are numerous empirically 
validated interventions that they can opt to use to treat 
any number of conditions. Psychoanalysts might claim 
that have successfully treated patients with depression 


and anxiety through insight- and awareness-oriented 
procedures and analysis, maintaining that clinical im- 
pressions and patient feedback are the only evidence 
needed to demonstrate positive therapeutic outcomes. 
Some practitioners may further argue that the level of 
accountability and evidentiary standards that are re- 
quired in medicine are unrealistic, impractical, and su- 
perfluous when it comes to psychotherapy. They may 
also contend that psychopathology is too complex to lo- 
calize anatomically and functionally and wonder what 
impact such knowledge would have on the actual reme- 
diation of symptoms even if one could accurately link 
abnormal behavior with specific parameters of brain 
functioning. In other words, do we need to know what 
is happening at the cellular level to understand mental 
illness and the effects of treatment? Ultimately, isn’t it 
about what the patient feels or reports and how he or 
she behaves and performs in the real world that de- 
termines the efficacy of an intervention (Hoffmann & 
Weinberger, 2007)? 

Others may argue that psychotherapy is as much 
an art as it is a science, and therefore medical diag- 
nostic procedures and evidentiary standards cannot be 
demanded of a process whose goal it is not necessar- 
ily to “cure” patients but to offer them help, support, 
and skills that will enable them to better deal with their 
problems. This process is not necessarily quantifiable, 
and certainly the control aspects of empirically docu- 
menting an intervention ecologically and longitudinally 
are, at best, extremely limited (Hoffmann & Weinberger, 
2007). 

While these arguments may have some merit, 
one cannot ignore the fact that cognition and behav- 
ior have biological and physiological consequences, as 
do aberrant or dysfunctional thinking and responding. 
Similarly, therapeutic attempts to mitigate the effects of 
psychopathology or enhance mental functioning and 
performance as well as address personal, relational, 
and family issues are associated with individual neu- 
ropsychophysiological responses. These need be as- 
sessed and documented, irrespective of a practitioner’s 
system of psychotherapy or practice orientation and the 
supposed limitations that are thought to compromise 
attempts to do so. From an integrative, evidence-based 
perspective, one cannot ignore the fact that every pa- 
tient and associated psychological, behavioral, or psy- 
chiatric problem has a mind-body signature that can 
predict and affect morbidity and even mortality. As 
such, practitioners should be cognizant of mind-body 
response tendencies that are manifested concomitant to 
symptoms that occur in any number of mental disor- 
ders. Practitioners also need to be aware of conceptual 
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underpinnings and mediating mechanisms that signal 
that something is amiss and transcend verbal report or 
clinical intuition (which can be misleading or inaccu- 
rate). These mechanisms can also be assessed, moni- 
tored, and analyzed for comparative purposes in the 
context of pre-intervention diagnostics/assessment and 
intervention-induced changes (or lack thereof) and for 
determining overall intervention efficacy at the intrain- 
dividual level. 


CLINICAL PRACTICES IN MENTAL 
HEALTH: WEAKNESSES 
AND OVERSIGHTS 


Although highly variable in terms of quality or evi- 
dentiary status, current practice approaches in clinical 
psychology, psychiatry, and behavioral medicine tend 
to exhibit a number of common weaknesses or short- 
comings. They have resulted in part from a failure to 
validate many of the theories, assumptions, and myths 
that drive prevalent approaches to clinical practice, and 
untenable and unsupported approaches continue to 
persist as though they were valid. Prevalent practice ap- 
proaches are marked more by what they don’t include 
and involve than what they do. 


Intake Sessions Are Often Cursory 


Practitioners rely to a large extent on patient input or 
answers to questions about psychological issues and 
problems or context-inappropriate test instruments to 
arrive at a diagnosis or insight regarding patient func- 
tioning. While the establishment of rapport through 
patient-therapist communication is important, sublimi- 
nal mind-body response tendencies that often transcend 
conscious awareness are usually not assessed. Such 
mind-body processes are frequently overlooked despite 
their ability to help predict patient/client responding, 
explain the etiology of psychological issues/symptoms, 
and determine intervention amenability and compli- 
ance and probability of intervention success. Most in- 
take sessions usually do not incorporate key individuals 
in a patient/client’s life in order to obtain corroborating 
feedback, and plans are rarely laid for later ecological 
evaluations and longitudinal follow-up and analysis. 


Practitioners Rarely Leave the Office 


The vast majority of practitioners do not engage in out- 
of-the-office observations and evaluations, and many 
never leave their practice to actually observe a patient/ 


client in real-world settings that may be of clinical rel- 
evance. Consequently, major discrepancies between pa- 
tient in-office self-report and actual responses to real-life 
situational stressors may go unnoticed. Incongruence 
between patient feedback, practitioner impressions, 
and actual underlying patient neuropsychophysiology 
and its effect on objective outcome measures (obtained 
in the field) frequently render in-office diagnostic con- 
clusions incomplete, inaccurate, and/or flawed and 
prevent practitioners from determining the extent to 
which an intervention is being used by a patient, if at 
all, and whether it is generating a desired mind-body re- 
sponse. For example, it cannot be assumed that because 
a practitioner is convinced that a patient has learned 
a cognitive-behavioral therapy technique (e.g., thought 
stoppage) in the office, he or she is capable of using this 
method to stop a panic attack and induce a return of a 
homeostatic autonomic nervous system baseline state 
in the real world. 


Practitioners Rarely Make Referrals 


Practitioners, regardless of limitations in education, 
training, and expertise in a specific clinical area, tend 
to take on every case. Most seem very confident that 
they can handle any clinical issue. What is troubling 
is that very few practitioners are aware of what they 
don’t know, especially regarding neuropsychophysi- 
ological dynamics that are associated with specific psy- 
chological conditions or disorders or should occur in 
the context of certain interventions that are designed to 
reduce symptoms or improve performance and cogni- 
tion through the manipulation of mind-body systems. 
As previously mentioned, practitioners tend to inter- 
vene in accord with how they were trained and often 
do not know what they don’t know. This can affect pa- 
tients negatively, especially since mental disorders have 
health consequences. 


Practice Approaches Are Eclectic 
and Rarely Documented, Validated, 
or Tested for Efficacy 


Select ten practitioners at random, and one is likely to 
find ten different approaches to the evaluation of pa- 
tients and subsequent selection and application of in- 
terventions. The lack of a systematic evidence-based 
approach to assessment and treatment can prevent pa- 
tients from obtaining a valid diagnosis and reliable 
information regarding symptoms and psychological re- 
sponses to real-world stressors and attempts to ma- 
nipulate mind-body responses through an intervention. 
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Unfortunately, many practitioners are not aware that 
something may be missing from their practice reper- 
toire, training/education, and knowledge base or are 
reluctant to admit to such (this is particularly the case 
among highly credentialed or experienced, “star,” or 
supposedly stalwart practitioners who tend to remain 
married to the systems that led to their notoriety). Yet 
many practitioners and systems of psychotherapy tout 
and promote their methods with utmost confidence to 
the extent of guaranteeing the validity and efficacy of 
their methods or approaches to clinical diagnostics and 
intervention. The eclectic practitioner-centered basis 
of mental health practice would be untenable in the 
medical arena, where procedural competence and data- 
driven accountability are demanded and one’s scope 
of practice is limited to specialty domains, a concept 
that is essentially foreign to the broad clinical arena 
of psychotherapy, where an “everything goes” attitude 
pervades. 


Practitioners Fail to Utilize Advanced 
Technologies and Methodologies 


Most practitioners lack training in applied psychophysi- 
ology, applied neuroscience, ambulatory monitoring, 
and the use of psychophysiological instrumentation/ 
software, procedures, and methodologies for real-time 
ecological in-vivo monitoring and analysis of patients. 
They also lack training in biofeedback and knowledge 
pertaining to its utility as an out-of-office intervention 
that can be used to manipulate or shape desired psy- 
chological or mind-body responses (attention, physi- 
ological reactivity, and cognitive processing) and then 
determine the extent to which such attempts were suc- 
cessful. These advanced technological procedures allow 
for the documentation of patient responses, bringing ac- 
countability to the assessment and intervention process 
in the context of ecologically valid settings and situa- 
tions, namely, patient functioning in the real world. 


Practitioners Fail to Engage 
in Intervention Efficacy 
and Outcome Studies 


Most practitioners also fail to employ single-case lon- 
gitudinal statistical analysis strategies to generate 
response-specific databases in follow-up to or in con- 
junction with every psychotherapy intervention or real- 
world monitoring session. The application of methods 
and statistics that are tailored for determining individual 
response tendencies across conditions (e.g., baseline vs. 


stressor condition) and the efficacy of an intervention 
(pre- vs. post-intervention testing) are crucial for attain- 
ing high-level evidentiary procedural and predictive va- 
lidity and should be used by all serious, conscientious, 
and ethical practitioners or outsourced to specialists 
who are trained in such methods and procedures. 


Interventions Are Applied 
in a Haphazard, Ad Hoc Manner 


Patients are often taught visualization/relaxation tech- 
niques, cognitive strategies, breathing techniques, and 
other methods in the context of the intake or initial psy- 
chotherapy sessions and then sent on their way under 
the assumption that (1) they have learned an interven- 
tion technique and are capable of engaging in it at will, 
(2) that the temporal properties of an intervention tech- 
nique are such that they can be applied at any time and 
then work later or on command, and (3) that learned 
intervention responses that were shaped in the office 
will generalize to the real word. While most clinical in- 
tervention techniques are designed to relax a patient, 
very few practitioners actually monitor them under real- 
world conditions or in context-specific situations or set- 
tings that elicit maladaptive neuropsychophysiological 
responses for the purpose of determining (1) whether 
a patient is/was engaging in the prescribed interven- 
tion, (2) whether neuropsychophysiological responses 
are/were associated with an intervention outside of and 
in actual isolated settings and situations that were pre- 
determined to elicit maladaptive mind-body responses 
(and if so, what sort), and (3) whether engaging in an 
intervention really ameliorated symptoms or enhanced 
cognitive/mental control and performance and, if so, 
to what extent the assumption of intervention efficacy 
can/could be validated (on the basis of objective statis- 
tical outcome measures that are accrued longitudinally 
at the intraindividual level). 

The field of psychotherapy remains mired in a prac- 
tice paradigm that is based in part on weak data, ques- 
tionable assessment methods, and interventions that 
have not been validated. The above examples are just 
a few of numerous practice oversights and weaknesses 
that preclude practitioners from engaging in high level 
evidence-based best practices. If the field of psychother- 
apy is to provide patients and clients with best practices, 
fundamental changes in the way they are assessed and 
treated need to be made. Integrative, standardized, and 
validated approaches to the evaluation of patients must 
produce meaningful and useful information regarding 
psychological responses and behavior that has a high de- 
gree of ecological and predictive validity and reliability. 
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Practitioners need to be provided with evidence-based 
assessment and intervention methods that generate 
measures and parameters of clinically relevant psycho- 
logical and neuropsychophysiological functioning for 
the purpose of arriving at accurate diagnoses, predict- 
ing response tendencies across situations and settings, 
guiding the selection of appropriate interventions so as 
to enhance treatment amenability and compliance, and 
determining their efficacy. The time has come for clini- 
cal psychologists, psychiatrists, behavioral medicine 
specialists, and other allied mental health practitioners 
to engage in a new practice paradigm. 


RECOMMENDATIONS: INTEGRATIVE 
CLINICAL RESEARCH 
AND PRACTICE 


The disintegrated state of clinical research and practice 
can in part be attributed to the fact that education and 
training have become more specialized and compart- 
mentalized and are commonly carried out in relative 
isolation, with domain-specific findings, methods, and 
procedures not being adequately disseminated or shared 
across disciplines and professions (e.g., medicine and 
psychotherapy). Teams of specialists, specialty labora- 
tories, and training programs that narrowly focus on 
specific methodologies, singular measures, and niche 
lines of research and practice pervade and are further 
constrained by theoretical and technological limitations 
that remain unknown across disciplines.’ Findings and 
relevant conceptual models that may help explain cer- 
tain clinical phenomena and lead to improved integra- 
tive diagnostics and interventions frequently languish 
within the domain or specialty area of their origin. 
Relative to clinical practice, clinicians’ psycho- 
therapeutic orientations usually develop as a result of 
their exposure to a training program and allied faculty’s 
school of thought or specialty, interests, and/or ongo- 
ing lines of research. After being trained to administer 
a particular clinical assessment and intervention proto- 
col, students tend to practice what they were trained to 
do for their entire career. This dynamic does not neces- 
sarily foster integrative clinical practice. Instead, practi- 
tioners continue to focus on measures and procedures 
within the scope of their training and expertise, dispens- 


9. For example, few psychiatrists and psychologists are aware 
of or use soft- and hardware that can entrain thorough biofeedback 
cardiovascular responses that can immediately arrest panic-attack 
symptoms or induce vasodilation to lower blood pressure. 


ing theory-based advice and performing specialty inter- 
ventions with a high level of confidence that they are 
adequately evaluating and treating patients that may be 
unjustified. 

The following recommendations should be con- 
sidered by researchers and practitioners who are in- 
terested in advancing integrative clinical research and 
practice: 


(1) Medical and pharmaceutical researchers should in- 
corporate psychological researchers and other spe- 
cialists (e.g., psychophysiologist or neuroscientist) 
into their investigations as consultants. It is impor- 
tant for physician-researchers and pharmacologists 
to be aware of psychological factors, especially PHO 
individual difference measures, that can affect basic 
biological and pharmacological research. It should 
not be assumed, however, that all psychologists are 
aware of crucial PHO factors that are conceptually 
relevant to the development of psychotropic medi- 
cation; as such, caution should be exercised when 
one seeks non-medical consultants. 

(2) More is better in terms of predictor and criterion 
variables. Rather than strictly focus on, for exam- 
ple, the effect of Ritalin on attention or ADD symp- 
toms, it is advisable to investigate medications in 
the context of extensive personality, behavioral, 
and neurocognitive measures that are conceptu- 
ally relevant to or have been associated with mind- 
body dynamics that are hypothesized or known to 
underlie a disorder’s symptoms or the effects of a 
drug (for example, controlling for neuroticism and 
ANS activity in the context of participant selection 
for an ADD study). Sensitive micro-level outcome 
measures might include variable baseline condi- 
tions in which ADD is assessed for participant se- 
lection, multiple performance tests, and indices that 
are structured to take level of interest or boredom 
into account. Ecological measures such as perfor- 
mance during sports or challenge activities should 
also be integrated into ADD and other clinical and 
drug investigations both in the context of interven- 
tion and non-intervention phases and, preferably, 
longitudinally. 

(3) Neuropsychophysiological assessment, including 
qEEG and heart-rate variability measures, should 
be incorporated into all psychological, psychiatric, 
and pharmacological studies and clinical trials in 
the context of baseline readings, laboratory-based 
stress tests (e.g., the serial 7s test), performance 
outcomes (lab based and performance paradigm or 
outcome measure specific), and longitudinal eco- 
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logical outcome measures (e.g., grade point aver- 
age, drug dosage) and as a function of select PHO 
psychological factors. 

(4) Integrative interdisciplinary databases and reposi- 
tories of study designs and methodology need to 
be created, articles need to be published, and other 
relevant information needs to be developed in order 
to advance better information sharing and com- 
munication among specialties. An integrative in- 
stitution or professional society should coordinate 
investigations and grant submissions as well as 
promote the advancement of integrative education 
and training programs within medical schools, pro- 
fessional psychology schools, and schools in allied 
mental health disciplines. 

(5) As the most disparate and eclectic body within the 
mental health domain, private practitioners should 
be trained to integrate user-friendly methods and 
procedures into their intake, assessment, and in- 
tervention processes, irrespective of their school of 
thought or practice orientation, which will afford 
them the opportunity to contribute to a universal 
database on patient/client mind-body functioning 
for, initially, descriptive and exploratory and, later, 
experimental purposes. Such a universal clinical 
trial will lead to the generation of vast amounts of 
integrative information on patient/client functioning 
during intake and assessment and pre- and post- 
intervention phases of psychotherapy—information 
that can benefit practitioners, researchers, and pa- 
tients and contribute to the advancement of integra- 
tive clinical science and practice. 


Chapter 31 presents an integrative, multi-modal, 
and interdisciplinary protocol. It is based on a promis- 
ing multifactorial, multidimensional, and conceptually 
oriented mind-body model that takes the above critique 
and recommendations into account and has been field 
tested over the last 10 years. 
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Professionals are required to be familiar with and honor 
professional codes of ethics. Examples of obligations 
described in such codes include the obligation to draw 
on practice and policy-related research, accurately in- 
form clients of the risks and benefits of recommended 
procedures and alternatives, treat clients with respect, 
and act with integrity. Research regarding the extent to 
which helpers honor such obligations shows that the 
rhetoric in such codes does not match reality. For ex- 
ample, many helpers do not honor requirements for in- 
formed consent (e.g., Braddock, Edwards, Hasenberg, 
Laidley, & Levinson, 1999). Professional practice today 
includes services based on the latest research, in which 
clients are involved as informed participants, as well 
as the continued use of services that have been care- 
fully evaluated and found to be harmful. Most services 
are of unknown effectiveness. Books such as Science 
and Pseudoscience in Clinical Psychology (Lilienfeld, 
Lynn, & Lohr, 2003) and Controversial Therapies for De- 
velopmental Disabilities: Fad, Fashion, and Science in 
Professional Practice (Jacobson, Foxx, & Mulick, 2005) 
remind us that the follies and fallacies that occur in 
the area of health care (e.g., Skrabanek & McCormick, 
1998) also occur in our field. Failure to keep up with 
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practice-related research findings makes it impossible 
to honor informed-consent obligations and may result 
in decisions that harm rather than help clients. 

The term integrative in the title of this book draws 
attention to the need to look broadly as well as critically 
at literature in a variety of fields as this may inform ef- 
forts to help clients and avoid harm, including research 
regarding propaganda and its effects, for example, hid- 
ing harms of recommended practices. Integrating di- 
verse views requires a readiness, even an eagerness, to 
recognize when others have better ideas and sounder 
evidence. It requires us to broaden our research efforts 
to include methods that allow for a contextual under- 
standing of troubled and troubling behavior. Obstacles 
to an integrative perspective in which we critically ex- 
amine the potential contributions of a variety of areas 
are many. They include the “siloh” mentality, in which 
we read only in our own area, ignoring other perspec- 
tives and related evidence, and reluctance to recognize 
that our views are incorrect—that we may not have 
the inside scoop on the truth. The history of science 
and medicine shows this reluctance (Popper, 1994). Yet 
another obstacle is the failure of professional educa- 
tion programs to lay down skills in critically appraising 
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research related to practices and policies. Concerns have 
been so great in psychology that McFall (1991) has 
called for the creation of a new accrediting body. 

A siloh mentality fosters a reluctance to search 
broadly for material that may help us help clients and 
avoid harm and a reluctance to critically appraise what 
we find as well as what we do, and to what effect. 
This approach has resulted in avoidable harms to cli- 
ents, including the continued use of harmful interven- 
tions such as “scared straight” programs designed to 
decrease delinquency (Petrosino, Turpin-Petrosino, & 
Buehler, 2003), brief psychological debriefing (Rose, Bis- 
son, Churchill, & Wesseley, 2002), and brushing (Kay & 
Vyse, 2005) to name but three of scores of examples. 
Harmful interventions include bogus assessment and 
diagnostic systems that lead us astray in making recom- 
mendations (Jacobson, Foxx, & Mulick, 2005; Lilenfeld, 
Lynn, & Lohr, 2003). Consider the use of the reflex anal 
dilatation test, which resulted in scores of children be- 
ing removed from their homes on the grounds that they 
were being sexually abused when they were not (Col- 
lins, Kendall, & Michael, 2001; Hobbs & Wynne, 1989). 
Consider also the repressed memory wars (Loftus & 
Ketchum, 1994; Ofshe & Watters, 1994). Hundreds of 
ineffective assessment and intervention methods con- 
tinue to be used. Does this help clients? This siloh men- 
tality encourages self-propaganda in which we do not 
critically appraise practice and policy claims as well 
as susceptibility to propaganda promoted by others in- 
volved in the helping professions. Harms of propaganda 
include removing valuable opportunities, hospitalizing 
people against their will, stigmatizing by means of neg- 
ative diagnostic labels (e.g., Caplan & Cosgrove, 2004), 
and not fully informing clients, with the result that they 
make decisions they otherwise would not make (Scull, 
2005; Sharpe & Faden, 1998; Valenstein, 1986). 


PROPAGANDA IN THE 
HELPING PROFESSIONS 


Propaganda refers to encouraging beliefs and actions 
with the least thought possible (Ellul, 1965). This is ac- 
complished in part by hiding information that we would 
consider in making decisions if we were aware of it. El- 
lul (1965) argued that because propaganda is deceptive, 
it always has a negative effect. Isn’t one person’s pro- 
paganda another person’s carefully gathered evidence? 
Using the definitions of propaganda and critical inquiry 
presented here, it is not. For example, in the former, 
evidence against favored views is hidden. In critical ap- 
praisal, evidence related to claims is actively sought, 
such as critical tests, and open discussion of competing 


views is valued (Popper, 1972, 1994). Propaganda ploys 
are used to influence the choices we make while giv- 
ing us the illusion that we freely make these choices. 
Common propaganda ploys in the helping professions 
and related industries such as big pharma include the 
following: 


m Hiding limitations of research 

m Preparing uncritical, incomplete research reviews re- 
lated to a practice or policy (e.g., omitting research 
with negative findings) 

m Ignoring counterevidence to favored views 

m Creating bogus risks and problems 

m Ignoring or misrepresenting well-argued alternative 
views and related evidence 

m Arguing ad hominem (attacking the critic) rather than 
ad rem (responding to the argument) 


Indications that propaganda is alive and well in the 
helping professions include the following: 


m Children have been killed as a result of methods such 
as “rebirthing,” and blinded by use of oxygen at birth 
(Silverman, 1980). Some scholars suggest that the 
history of psychiatry is one of harming in the name of 
helping (e.g., Valenstein, 1986). Relatively little atten- 
tion has been paid to adverse events in psychology 
and social work. (For notable exceptions see Jacob- 
son et al., 2005.) 

m Programs that have been critically tested and found 
to be harmful are widely used. For example, “scared 
straight” programs designed to decrease delinquency 
have been shown to increase it (Petrosino, Turpin- 
Petrosino, & Beuhler, 2003) but are still used. 

m Most assessment and intervention methods used are 
of unknown effectiveness in relation to hoped-for 
outcomes; they have not been critically tested to de- 
termine if they do more good than harm. 

m Programs that have been critically tested and found 
to be helpful are not widely used (see, e.g., Evans, 
Thornton, & Chalmers, 2006). 

m Controversies regarding the evidentiary status of prac- 
tices and policy are often hidden. Consider Littell’s 
(2005, 2006) critical appraisal of multisystemic family 
therapy. (See also Henggeler, Schoenwald, Borduin, & 
Swenson, 2006.) 

m Inflated claims of effectiveness abound; they mis- 
represent (inflate) the evidentiary status of methods, 
often by hiding limitations of research, such as lack 
of a comparison group (e.g., Rubin & Parrish, 2007). 
Corporate interests in maximizing profits, for exam- 
ple, on the part of pharmaceutical companies encour- 
age bogus claims in the pursuit of profits (e.g., Brody, 
2007; Kassirer, 2005). If professionals are so effective 
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in resolving or preventing problems, as claimed by 
book titles such as A Guide to Treatments That Work 
(Nathan & Gorman, 2007), and What Works in Child 
Welfare (Kluger, Alexander, & Curtis, 2001), why do 
problems remain so prevalent? 

m Screening programs are promoted even though there 
is no evidence that they do more good than harm. 
These often are subsidized by professional organi- 
zations and pharmaceutical companies with special 
interests. 

m Claims of knowledge regarding the causes of troubled 
and troubling behaviors such as attributing delusions 
or hallucinations to schizophrenia or claiming that 
behaviors associated with ADHD (Attention Deficit 
Hyperactivity Disorder) are the result of a “brain dis- 
ease” are often grossly inflated, creating an illusion 
of knowledge (e.g., see Boyle, 2002; Leo & Cohen, 
2003). 


Interrelated kinds of propaganda in the helping 
professions include deep propaganda, which obscures 
political, economic, and social contingencies that in- 
fluence problems such as alcohol abuse, anxiety, and 
depression and the questionable accuracy of related 
assumptions about their causes, for example, labeling 
hundreds of behaviors as mental disorders requiring the 
help of experts (e.g., see Houts, 2002; Szasz, 1987). It 
includes inflated claims of effectiveness regarding prac- 
tices and policies that woo clients to professionals and 
professionals to professions (e.g., see Rubin & Parrish, 
2007). Consider the following examples. 


Significance 
Turkey 


Lauds significant results 
even if they are not clini- 
cally significant. Even if a 
finding is statistically sig- 
nificant, is it large enough 
to make any real difference 
to clients? 

Assumes there is no real 
relationship between two 
or more variables because 
none was found in a study. 
A person who has unwav- 
ering (and unwarranted) 
enthusiasm for predictive 
utility of a new test. 
Overzealous peddler of the 
latest diagnostic test. He 
has fooled himself (and 
may fool you too) into un- 
tested belief in the benefits 
of a diagnostic test. 


Nerd of 
Nonsignificance 


Test Bloater 


Diagnostic Zealot 


Bogus claims include those regarding the accuracy 
of theories, effectiveness of intervention methods, ac- 
curacy of diagnostic methods, alleged risks, and poten- 
tial consequences of public health interventions such 
as screening all residents of a community for mental 
health problems. Thornley and Adams (1987) reviewed 
data in 2,000 trials on the Cochrane Schizophrenia 
Group’s register and found consistently poor quality 
of reporting, which they suggest “is likely to have re- 
sulted in an overly optimistic estimation of the effects of 
treatment” (p. 1181). Less rigorous studies report more 
positive findings compared to research that controls for 
biases. Consider the history of facilitated communica- 
tion. This intervention method is designed to increase 
verbal communication of people with disabilities. Initial 
anecdotal and pre-post reports suggested that this was 
effective. Later, more rigorous studies found no effect 
(Jacobson, Mulick, & Schwartz, 1995). Behind many 
recommended interventions lies a belief about how be- 
havior can be changed that is not compatible with em- 
pirical data (e.g., see Moncrieff, 2008). 

Common propaganda methods include appeals to 
emotion rather than reason; suppression of important 
information, such as alternatives to a preferred prac- 
tices; distortion of disliked perspectives; use of glittering 
generalizations (e.g., proven); and diversion from the 
critical examination of claims (for example, by making 
jokes). These methods may be used to hide the lack of 
match between problems and remedies promoted and 
related evidence, for example, by directing attention 
away from environmental causes of poor health, such 
as psychological stress resulting from low social rank- 
ing and chronic deprivation (Gilbert, 1989; Lewontin & 
Levin, 2007) as well as to hide harming in the name 
of helping. They are used to hide evidence gaps (gaps 
between what is claimed and what has been found via 
critical inquiry). The effects of propaganda depend in 
part on the balance of knowledge and ignorance con- 
cerning how to achieve an outcome, such as decreasing 
depression or increasing social support. The effects also 
depend on literacy and critical appraisal skill of read- 
ers and viewers. For example, in his editorial “Time to 
Ban Direct-to-Consumer Prescription Drug Marketing,” 
Stange (2007) argued that one unintended consequence 
of direct-to-consumer advertising is increasing inequali- 
ties in health care and health because limited literacy 
and health knowledge decreases comprehension of ads. 

Rather than recognizing counterarguments to pre- 
ferred views, these are often hidden by the common 
propaganda method of censorship. For example, in the 
book Assessment and Treatment of Childhood Problems 
by Schroeder and Gordon (2002), there is no mention 
of critiques of the psychiatric classification system 
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(e.g., see Kutchins & Kirk, 1997). Cultural critiques of 
the label ADHD are not cited (e.g., Diller, 2006; Timini, 
2002). Increasing attention is being given to the preva- 
lence of bogus claims in the helping professions. Such 
claims may harm (and have harmed) clients in the 
name of helping them. Professionals whom clients trust 
to guard their interests are often influenced by biased 
material prepared by public relations firms hired by 
pharmaceutical companies (Brody, 2007). Consider the 
promotion of social anxiety as a mental disorder by a 
public relations firm hired by a drug company (Moyni- 
han & Cassels, 2005). The very creation of “mental 
disorders” included in the DSM is influenced by drug 
companies as illustrated by ties to the pharmaceutical 
companies on the part of consensus task-force group 
members. For example, 100% of those who served on 
task forces on mood disorders and schizophrenia had 
ties to Big Pharma (Cosgrove, Krimsky, Vijayaraghaven, 
& Schneider, 2006). Over 50% of members of other task 
forces have such ties. 

Content analysis of direct-to-consumer ads of drugs, 
introduced in 1997, showed these to be highly biased 
and replete with emotional appeals. “Despite claims that 
ads serve an educational purpose, they provide limited 
information about the causes of a disease or who may 
be at risk; they show characters that have lost control 
over their social, emotional, or physical lives without 
the education; and they minimize the value of health 
promotion through lifestyle changes. The ads have lim- 
ited educational value and may oversell the benefits of 
drugs in ways that might conflict with promoting popu- 
lation health” (Frosch, Krueger, Hornik, Chronholm, & 
Barg, 2007, p. 6). Stange (2007) views the harmful ef- 
fects of direct-to-consumer ads as an emerging health 
tragedy. Distinctions among services with different de- 
grees of effectiveness are obscured by propaganda in 
the helping professions such as inflated claims of “what 
is known” and inflated claims regarding risks and prev- 
alence (see, e.g., Best, 2004). Many efforts described 
as scientific research or scholarly inquiry do not reflect 
the values, aims, or methods of science such as self- 
correction and transparency concerning what is done, 
and to what effect (e.g., Evans, Thornton, & Chalmers, 
2006). Ionnides (2005) argues that most research find- 
ings in biomedical research are false. Even a cursory 
examination of content on the Internet, in newspapers, 
and in the professional literature indicates that there 
is a continuing need to remind ourselves of the perva- 
siveness of bogus claims of knowledge and its effects. 
Inadequate education about what science is and what 
it is not; lapses in scholarship on the part of academics 
and researchers; and the daily barrage of propaganda in 


the media, often in the guise of scientific research, blur 
the distinction between science and pseudoscience, of- 
ten with harmful consequences for clients. We live in 
a sea of propaganda pitches, including propaganda in 
the helping professions and related industries. These 
include inflated claims of knowledge (“what we know”) 
about causes, the effectiveness of proposed remedies, 
the accuracy of assessment methods, and the preva- 
lence of problems and risks. There is advocacy in place 
of evidence. 

Much content in professional sources is so vague 
that we must wonder what purpose it serves other than 
to give an illusion that we are being informed. For ex- 
ample what do vague terms mean such as “more likely,” 
“associated with,” “less likely”? Such terms have very 
different meanings (Timmermans, 1999). Do the refer- 
ences attached to claims contain supportive evidence? 
Troubling gaps between obligations of researchers to 
report limitations of research, prepare systematic re- 
views, and accurately describe well-argued alternative 
views and what we find in published literature were 
key reasons related to the development of evidence- 
informed practice and policy. International conferences 
are now held to discuss the problems of peer review 
and to develop strategies to make this a fairer, more 
accurate process. Poor-quality research continues to 
appear in professionals journals (Altman, 2002). There 
are many reasons for this including the special inter- 
ests of those who fund research such as pharmaceuti- 
cal companies (e.g., Angell, 2004; Bodenheimer, 2000; 
Brody, 2007). We often find little match between ques- 
tions addressed and use of methods that can critically 
test them together with hiding limitations and inflated 
claims of effectiveness. In place of critical, systematic 
reviews of research, we find fragmented, uncritical re- 
views (Oxman & Guyatt, 1993). Most reviews do not tell 
us how they searched, where they searched, and what 
criteria they used to review studies and do not search 
for unpublished as well as published reports. Conclu- 
sions drawn based on unsystematic reviews are often 
quite misleading. As Rosenthal (1994) suggests in his 
description by hyperclaiming (telling others that pro- 
posed research is likely to achieve goals that it will not) 
and causism (implying a causal relationship when none 
has been established), “Bad science makes for bad eth- 
ics” (p. 128). Chalmers (1990) argues that failure to ac- 
curately describe research methods used is a form of 
scientific misconduct. 

Propaganda in the helping professions creates and 
maintains the belief that professionals are in possession 
of unique knowledge that can benefit those they claim 
to serve. In some cases this is true. In others it is not. 
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Critics of the helping professions call our attention to 
mismatches between what is claimed via certification 
and professional licenses and what is offered to clients. 
Dawes (1994) has argued that research shows that those 
without certain credentials, licenses, and experience are 
often as effective in achieving a range of outcomes as 
those who have them. 

Critical appraisals of practice-related literature in 
clinical psychology and psychiatry illustrate the prev- 
alence of pseudoscience (e.g., Boyle, 2002; Lilienfeld, 
Lynn, & Lohr, 2003), material with the trappings of 
science without the substance (Bunge, 1984). What is 
popular as an alleged cure changes with relatively little 
regard for what actually helps clients. False claims of 
effectiveness and false claims regarding causes result 
in a variety of avoidable negative consequences: clients 
(1) fail to gain help that is available and is desired, 
(2) are forced to accept “help” they do not want, (3) are 
offered and accept help that is not needed, and (4) use 
services that lessen rather than enhance quality of life; 
that is, interventions that result in iatrogenic (harmful) 
effects. A key purpose of propaganda in the helping 
professions is to hide these avoidable negative conse- 
quences. Professionals are typically not well educated 
concerning harms that may affect clients who are so 
unfortunate to experience them. Psychological needs 
such as security, belonging, and hope for relief from 
distress are met by seductive offers by professionals 
with a profit or “prophet” motive, illustrating the sym- 
biotic interactions between buyers and sellers of pro- 
paganda. Consider the National Alliance for the Men- 
tally Ill (NAMJ and Children and Adults with Attention 
Deficit/Hyperactivity Disorder (CHADD), which are 
comprised mostly of people struggling with the trou- 
bling behaviors of their relatives. Pharmaceutical com- 
panies eagerly fund such “consumer” organizations as 
a way to promote their products and the grand narrative 
of a biomedical solution for life’s troubles. 

Professional organizations that need money and 
want to expand the turf of their membership accept 
money from pharmaceutical companies to fund con- 
tinuing education programs and conferences, including 
specialized symposiums. Indeed pharmaceutical com- 
panies fund most continuing education in psychiatry 
(Brody, 2007). This troubling connection has come un- 
der increased scrutiny. Such interrelationships and re- 
lated conflicts of interest forward certain views of life 
and solutions for problems, indeed often defining what 
our problems are in accord with products promoted 
to address “alleged” problems. Consider Prozac. Pro- 
motion of this medication rests on a given view of life 
and remedies (Elliott & Chambers, 2004). As a result 


of a Hastings Center Report that raised concerns about 
Prozac, the Eli Lilly Corporation, the Hastings Center’s 
largest corporate donor, withdrew its financial support 
(Elliott & Chambers, 2004, p. 11). (See also Elliott and 
Chambers’s discussion of the withdrawal of a job offer 
by the University of Toronto to David Healy as a result 
of his paper “Good Science or Good Business?” in which 
he raised concerns about harmful effects of a drug pro- 
duced by a drug company which provided funding to 
this university.) Different views of our troubles are re- 
lated to different beliefs about behavior and the “Human 
Condition” (Arendt, 1958). The human condition is not 
an easy one, as illustrated by literature throughout the 
centuries as well as reports of social scientists. Is a drug 
the most effective way to address life’s problems, in- 
cluding alienation and existential moral conflicts? Many 
argue that dubbing all forms of depression and anxiety 
mental illnesses reflects a narrow distorted view of our 
human condition (e.g., Horowitz & Wakefield, 2007; 
Szasz, 1994). And what happens when the anxious or 
depressed stop taking Prozac? Have they solved their 
problems? No doubt some are helped by such drugs. 
But what about others? 

Benefits of propaganda in the helping profession 
include offering hope, saving time needed to carefully 
consider decisions, getting rid of troubling people, es- 
caping responsibility for unethical and avoidable harms 
to others because one has a “mental illness,” and mut- 
ing the impact of inevitable changes and difficulties of 
life. Ellul (1965) masterfully portrayed the intimate con- 
nection between psychological needs and propaganda. 
But in the process, options to struggle with life’s con- 
flicts and moral dilemmas and perhaps alter disliked 
circumstances are surrendered (see, e.g., Elliott [2004] 
Pursued by Happiness and Beaten Senseless: Prozac and 
the American Dream). As always, we should consider 
both short- as well as long-term consequences. For ex- 
ample, a client may feel less anxious when taking Pro- 
zac and find it easy to socialize, but what about when 
he stops? 


THE INTEGRAL ROLE OF CRITICAL 
THINKING VALUES, SKILLS, 

AND KNOWLEDGE IN AVOIDING 
PROPAGANDA AND MAKING 
SOUND DECISIONS 


Critical thinking involves the careful appraisal of beliefs 
and actions to arrive at well-reasoned ones that maxi- 
mize the likelihood of helping clients and avoiding harm. 
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It involves reasonable and reflective thinking focused 
on deciding what to believe or do (Ennis, 1987). Critical 
thinking knowledge, skills, and values can help profes- 
sionals to critically appraise claims and arguments, use 
language clearly, recognize affective influences on deci- 
sions, avoid cognitive biases that interfere with sound 
decision making, and spot pseudoscience and quackery 
and minimize their influence. Critical thinking skills are 
of value in avoiding reliance on questionable grounds 
for accepting claims about what may be true or false, 
such as authority, popularity, or tradition (Gambrill & 
Gibbs, 2009). Viewed broadly, the process is part of 
problem solving—for example, providing strategies to 
check intuitive assumptions (Hogarth, 2001). Critical 
thinking skills involve more than the mere possession 
of knowledge and skills; it requires using them in ev- 
eryday situations and acting on the results (Paul, 1993; 
Paul & Elder, 2004). It requires clarity of expression, 
critical appraisal of evidence and reasons, and consider- 
ation of well-argued alternative points of view. Critical 
thinkers question what others take for granted. They 
ask questions such as: Could I be wrong? Have there 
been any critical tests of this claim? If so, what are the 
results? How representative were the samples used? 
Were studies relatively free of bias? Are the facts pre- 
sented correct? Has counterevidence been presented? 
Are weak appeals used, such as to emotion or to special 
interests? The importance of thinking critically about 
claims of knowledge and the strategies used to forward 
them is highlighted by the history of harming in the 
name of helping in the “helping” professions. 

Critical thinking involves the accurate presentation 
of well-argued alternative perspectives and attention to 
the process of reasoning, not just the product. Critical 
thinking and scientific reasoning are closely related. 
Both value clarity and the critical appraisal of claims. 
Only by thinking critically about practice- and policy- 
related claims can we maximize use of the services that 
are effective in achieving outcomes that clients value 
and minimize use of ineffective and harmful ones. 
Critical thinking encourages professionals to think con- 
textually, to consider the big picture, and to connect 
personal troubles to social issues. This requires profes- 
sionals to be aware of conceptual concerns associated 
with the framing of problems such as depression and 
social anxiety as biologically based, with no attention to 
related psychological and environmental circumstances 
(see, e.g., Luyten et al., 2006). Examples of attitudes 
involved in critical thinking include: 


Intellectual courage: Critically assessing viewpoints 
regardless of negative reactions. It takes courage to 


tolerate ambiguity, and to face ignorance and pre- 
judice in our own thinking. The penalties for non- 
conformity are often severe. 


Intellectual curiosity: An interest in deeply understand- 
ing, figuring things out, and in learning. 

Intellectual humility: Awareness of the limits of our 
knowledge, sensitivity to bias and prejudice and 
limitations of one’s viewpoint. No one should claim 
more than he or she actually knows. Lack of preten- 
tiousness and conceit, combined with insight into the 
strengths and weaknesses of the logical foundations 
of one’s views. 


Intellectual integrity: Honoring the same standards of 
evidence to which we hold others, practicing what 
we advocate, and admitting discrepancies and incon- 
sistencies in our own thought and action. 


Intellectual perseverance: The pursuit of accuracy de- 
spite difficulties, obstacles, and frustration; adherence 
to rational principles despite irrational opposition to 
others: recognizing the need to struggle with confu- 
sion and unsettled questions to pursue understand- 
ing. This trait is undermined when others provide 
the answers, or do our thinking for us. (Paul, 1993, 
pp. 470-472) 


Fallacies in thinking are prevalent among research- 
ers and professionals, as illustrated by the extensive lit- 
erature describing pseudoscience and fads in the help- 
ing professions (see, e.g., Jacobson, Foxx, & Mulick, 
2005; Lilienfeld, Lynn, & Lohr, 2003; Sarnoff, 2001). In- 
deed, flaws in the professional literature such as biased 
presentation of findings (e.g., hiding methodological 
limitations) were a key reason for the development of 
evidence-based practice (Gray, 200la, 2001b). We con- 
tinue to see such flaws (Altman, 2002), and increasing 
attention is being paid to them as well as to the negative 
influence of related industries such as the pharmaceuti- 
cal industry (Angell, 2004; Brody, 2007; Hadler, 2004; 
Kassirer, 2004). Research shows that a variety of biases 
come into play that dilute the quality of decisions (e.g., 
Gambrill, 2005). Examples include the fundamental at- 
tribution error (the tendency to attribute the cause of 
behaviors to personal characteristics of individuals and 
to overlook environmental factors) and confirmation 
biases (the tendency to search only for data that sup- 
port favored positions and to ignore data that do not). 
Confirmation biases may result in overlooking contra- 
dictory data (Nickerson, 1998). Failure to ask, “Is there 
a better alternative?” and “What are problems with my 
view?” encourages justification of favored views and 
ignoring of well-argued alternative accounts that may 
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be more accurate. The emphasis on gathering evidence 
in support of a favored position rather than exploring 
alternative views may hinder the discovery of valuable 
options. 

Practitioners are influenced by the availability of 
material such as vivid case examples, which may be 
misleading rather than informative. Such biases have 
been found not only in the helping professions but in 
a wide range of other contexts as well (Dawes, 2001; 
Hastie & Dawes, 2001). Base-rate data are often ignored. 
A psychologist who sees many parents who sexually 
abuse their children may overdiagnose this event be- 
cause of her unique situation; she may overestimate the 
true prevalence of sexual abuse. Resemblance criteria— 
the extent to which a characteristic seems to resemble 
or be similar to another characteristic—can also lead 
helpers astray (e.g., Gilovich, Griffin, & Kahneman, 
2002). A counselor may assume that effects resemble 
their causes when, in fact, they may bear little or no 
resemblance to each other. Although “fast and frugal 
heuristics” may work fine in some situations, analytic 
thinking may be needed for other situations (Gigeren- 
zer, 2005). Although intuition is an invaluable source of 
ideas, it is not a sound guide for testing beliefs. Over- 
simplifications that give an illusion of understanding 
may result in poor decisions such as simply labeling a 
behavior and assuming that one understands it. Errors 
in judgment may result in incorrect assumptions about 
the causes of problems and inaccurate predictions about 
suicidal potential, need for hospitalization, future re- 
currence of violent acts, or the results of a new service 
policy. Only if practitioners are aware of common biases 
and fallacies and develop skills and related values to 
counter them, such as questioning their assumptions, 
may biases be minimized (see, e.g., Gambrill, 2005; Sk- 
rabanek & McCormick, 1998). 

Critical thinking encourages deep rather than super- 
ficial appraisal. There is a subtext of problem definition 
and explanation in helping professions such as social 
work, psychology, and psychiatry that is often unques- 
tioned but questionable (e.g., Boyle, 2002; Houts, 2002; 
Szasz, 1987). This is the age of biomedical approaches 
to personal problems. This approach has been carried 
to such excess, especially on the part of the pharmaceu- 
tical industry, that there is a vigorous counterreaction 
because of troubling conflicts of interest (e.g., Angell, 
2004; Brody, 2007; Kassirer, 2005; Lo & Field, 2009). 
Those who assume that psychological problems are due 
to brain difference often ignore well-argued critiques 
(see e.g., Leo & Cohen, 2003; Luyten, Blatt, VanHoud- 
enhave, & Corveleyn, 2006; Moncrieff, 2008). Critical 
thinking can be of value in spotting and avoiding infor- 


mal fallacies such as straw-man arguments and ad hom- 
inem appeals and in discovering methodological and 
conceptual problems related to claims of knowledge. It 
is an antidote to assuming uncritically that an entity 
called schizophrenia is responsible for a variety of trou- 
bling behaviors when there may be no evidence for this 
(Boyle, 2002). The history of the mental health industry 
reveals a long list of false causes for personal troubles 
and social problems, as well as harmful interventions 
to cure “mental illnesses” (e.g., Ofshe & Watters, 1994). 
The costs of premature acceptance of inaccurate views 
of problems include neglecting promising alternatives 
and wasting money on ineffective and harmful services 
and not fully funding programs found to be effective. 


THE PROCESS AND PHILOSOPHY 
OF EVIDENCE-BASED PRACTICE 
AS A GUIDE 


Evidence-based practice (EBP) arose as an alternative 
to authority-based practice, in which decisions are 
based on criteria such as consensus, anecdotal experi- 
ence, and tradition (Sackett, Richardson, Rosenberg, & 
Haynes, 1997; Straus, Richardson, Glasziou, & Haynes, 
2005). Although the philosophical roots of EBP are old, 
its blooming as a process attending to evidentiary, ethi- 
cal, and application issues in all professional venues 
(education, practice, and policy as well as research) is 
fairly recent—facilitated by the Internet revolution. It is 
designed to break down the divisions between research, 
practice, and policy—emphasizing the importance of at- 
tention to ethical issues. Codes of ethics call on pro- 
fessionals to consider practice-related research findings 
and inform clients about them. EBP involves “the con- 
scientious, explicit and judicious use of current best evi- 
dence in making decisions about the care of individual 
[clients]” (Sackett et al., 1997, p. 2). It requires “the in- 
tegration of the best research evidence with our clinical 
expertise and our [client’s] values and circumstances” 
(Straus et al., 2005, p. 1). “Best research evidence” re- 
fers to practice-related research on the accuracy and 
precision of assessment, risk measures, and descrip- 
tive data, and the efficacy and safety of treatment and 
preventive services. “Without clinical expertise, prac- 
tice risks becoming tyrannized by evidence, for even 
excellent external evidence may be inapplicable to or 
inappropriate for an individual [client]. Without current 
best evidence, practice risks becoming rapidly out-of- 
date, to the detriment of [clients]” (Sackett et al., 1997, 
p. 2). Steps in EBP include the following. 
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(1) Converting information needs related to practice 
decisions into answerable questions. 

(2) Tracking down, with maximum efficiency, the best 
evidence with which to answer questions. 

(3) Critically appraising that evidence for its validity, 
impact (size of effect) and applicability (usefulness 
in practice). 

(4) Integrating this critical appraisal with our clinical 
expertise and with our (client’s) unique circum- 
stances and characteristics, including their values; 
and 

(5) Evaluating our effectiveness and efficiency in carry- 
ing out steps 1-4 and seeking ways to improve them 
in the future (Sackett et al., 2000, pp. 3-4). 


EBP is an evolving process designed to attend to in- 
terrelated evidentiary, ethical, and implementation con- 
cerns. It describes a philosophy and process designed 
to forward effective use of professional judgment in the 
integration of information about each client’s unique 
characteristics, circumstances, preferences, and actions 
with external research findings. “It is a guide for think- 
ing about how decisions should be made” (Haynes, De- 
vereaux, & Guyatt, 2002). Although the term “evidence- 
based practice” can be mistaken to mean only that 
decisions made are based on evidence of their effective- 
ness, its use does call attention to the fact that available 
evidence may not be used or that the current state of 
ignorance in the field may not be shared with clients. It 
is hoped that professionals who consider research find- 
ings and inform clients about them will provide more 
effective and ethical care than those who rely on crite- 
ria such as anecdotal experience, available resources, 
or popularity. The philosophy and process of evidence- 
informed practice is designed to weed out bogus claims 
and involve all interested parties as informed con- 
sumers (Gray, 2001a; Straus, Richardson, Glasziou, & 
Haynes, 2000). It is designed to increase transparency 
regarding the uncertainty associated with making life- 
affecting decisions. 

EBP requires professionals to search for research 
findings related to important practice and policy deci- 
sions and to share what is found (including nothing) 
with clients. It highlights the uncertainty involved in 
helping clients, and it attempts to give professionals the 
knowledge and skills needed to handle this construc- 
tively and to help clients handle it. It is designed to 
break down the division between research and practice, 
for example, by emphasizing the importance of clini- 
cians’ critical appraisals of research reviews and devel- 
oping a technology to help them to do so. “The leading 
figures in EBM [evidence-based medicine] . . . empha- 


sized that clinicians had to use their scientific training 
and their judgment to interpret [guidelines] and indi- 
vidualize care accordingly” (Gray, 2001b, p. 26). Clini- 
cal expertise includes the use of effective relationship 
skills and the experience of individual helpers to rapidly 
identify each client’s unique circumstances and char- 
acteristics and “their individual risks and benefits of 
potential interventions and their personal values and 
expectations” (Sackett et al., 2000, p. 1). It is drawn 
on to integrate information from these varied sources 
(Haynes, Devereaux, & Guyatt, 2002). Client values re- 
fer to “the unique preferences, concerns and expecta- 
tions each [client] brings to a clinical encounter and 
which must be integrated into clinical decisions if they 
are to serve” the client (Sackett et al., 2000, p. 1). 

EBP draws on the results of systematic, rigorous, 
critical appraisal of research related to important prac- 
tice questions such as, Is this assessment measure valid? 
and Does this intervention do more good than harm? 
A major contribution of EBP is encouraging preparation 
of systematic reviews that are based on an exhaustive 
search for research findings related to a specific prac- 
tice or policy question, rigorous critical appraisal of each 
study located, and complete transparency of criteria used 
to carry out this critical appraisal (e.g., see Cochrane and 
Campbell Collaboration Libraries). EBP is closely tied to 
the Cochrane Collaboration, a worldwide network of 
centers that prepare, maintain, and disseminate high- 
quality reviews of the effects of health care. The Camp- 
bell Collaboration was formed to prepare and dissemi- 
nate systematic reviews in the areas of social welfare, 
crime and justice, and education. Preparing fragmented 
(incomplete) uncritical research reviews regarding prac- 
tice and policy questions may result in inflated claims 
of effectiveness that provide misleading conclusions. 
Indeed, systematic reviews typically suggest less posi- 
tive effects than traditional narrative reviews. Different 
questions require the use of different kinds of tests to 
critically appraise them (e.g., see Gambrill, 2005; Gibbs, 
2003; Gray, 200la). Each method is subject to certain 
biases. The Cochrane and Campbell Collaborations de- 
scribe guidelines for preparing systematic reviews related 
to specific questions. Reviews are based on a search for 
all material, both published and unpublished, and in all 
languages, related to a question. 

EBP and health care originated in medicine in part 
because of variations in services offered and their out- 
comes (Wennberg, 2002). In discussing the origins of ev- 
idence-based practice, Gray (2001b) notes the increasing 
lack of confidence in peer review, which he refers to as 
“feet of clay,” and flaws in books, editorials, and journal 
articles. Examples include submission bias, publication 
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bias, methodological bias, abstract bias, and framing bias. 
There are biased estimates of the prevalence of concerns 
in the professional literature; there is often advocacy in 
place of careful weighing of evidence and reporting of re- 
lated facts and figures (see, e.g., Best, 2004). Those who 
prepare practice guidelines may be biased by ties with 
pharmaceutical companies and resulting conflicts of in- 
terest (see Deyo & Patrick, 2005). In place of critical, sys- 
tematic reviews of research, we often find fragmented, 
uncritical ones (e.g., Oxman & Guyatt, 1993). 

Both critical thinking and EBP emphasize the ethical 
obligations of professionals. These include drawing on 
practice- and policy-related research and involving cli- 
ents as informed participants in making decisions. They 
highlight the importance of being honest (transparent) 
concerning the evidentiary status of claims forwarded. 
A key implication of critical thinking and EBP is an 
openness to and welcoming of criticism. Feedback that 
facilitates learning is vital. A critical attitude, which Karl 
Popper (1972) defines as a willingness and commitment 
to open up favored views to severe scrutiny, is basic 
to science, which distinguishes it from pseudoscience. 
If we think critically about methods described in this 
book, we ask questions like: 


(1) Are the methods described informed by well- 
argued theory and by empirical findings regarding 
the interaction among behaviors, thoughts, and 
feelings and environmental events? 

(2) What is the evidentiary status of claims made? Are 
there systematic reviews? Are claims compatible 
with related research findings? 

(3) Have the effective ingredients of methods been 
identified? 

(4) Have moderating factors, such as certain qualities 
of the therapist-client relationship, been identified 
(see, e.g., Wampold, 2001)? 

(5) With what percentage of clients with a certain kind 
of problem (e.g., depression, anxiety) are methods 
effective? 

(6) How long do positive effects last? Have there been 
follow-up studies, and what is their quality? 

(7) Has the possibility of negative effects been investi- 
gated, and what has been found? 

(8) What training programs are most effective and ef- 
ficient in developing related values, knowledge, 
and skills that contribute to successful outcomes? 

(9) Are propaganda methods avoided (e.g., ignoring 
well-reasoned alternatives or presenting distorted 
versions of disliked views? 

(10) What personal characteristics of therapists con- 
tribute to or detract from success? 


If a claim is made that a certain method is most 
helpful for a given kind of problem, on what basis is 
this claim made? Hopefully, the content in this book will 
accurately inform readers about the evidentiary status 
of assessment, intervention, and evaluation practices 
related to given kinds of concerns as well as describe 
related controversial issues. Ethical obligations to criti- 
cally assess knowledge claims and the reflection of this 
in EBP require us to ask probing questions. The origins 
of EBP highlight the need for this. Let us say that we 
read that “A review of studies regarding ADHD shows 
that x is most effective.” We should raise the following 
questions: Were Cochrane and Campbell review guide- 
lines followed? For example, was the search for relevant 
studies exhaustive? Was there a search of all relevant 
journals in all languages? Were unpublished reports 
sought and critically appraised as relevant? Do authors 
include in their research reviews studies in which find- 
ings were negative or no effects were found? Were the 
criteria used to review individual studies rigorous? For 
example, do we know for each study whether ratings 
of outcome were blinded (see CONSORT guidelines, 
Altman et al., 2001, as well as www.consort-statement. 
org)? Were the studies randomized controlled trials of 
high quality, in which there was an intention to treat 
analysis? Were search procedures clearly described? We 
do not want to get caught up in yet another fad. A fad is 
defined as “a therapy that is not supported by scientific 
evidence and that has a fairly rapid rise and fall” (Vyse, 
2005, p. 5). 


CHOICES 


Values, knowledge, and skills related to critical think- 
ing, including related literature on judgment and deci- 
sion making (e.g., Gambrill, 2005) as well as the pro- 
cess and philosophy of evidence-based practice, suggest 
a number of interrelated choices that lie ahead. 


How to Define Evidence-Based Practice 


EBP is often defined as using empirically based practices 
(the EBPs approach) (e.g., Norcross, Beutler, & Levant, 
2006). This is a much narrower view of EBP than that de- 
scribed by its originators (Gambrill, 2003). Such a view 
ignores ethical obligations such as involving clients as in- 
formed participants—sharing ignorance and uncertainty 
as well as knowledge. Such views ignore the unique 
process for helping professionals to integrate research 
and practice and its related philosophy, which empha- 
sizes transparency regarding evidence gaps. Will we take 
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advantage of the evolving process and philosophy of EBP 
and related tools, such as user-friendly flowcharts and 
checklists for reviewing the accuracy of different kinds 
of research (e.g., CONSORT guidelines), and sources 
such as the Cochrane and Campbell databases and 
Bandolier? 


How Rigorous to Be in Assessing Claims 


The rigor with which practice-related research should 
be appraised is the subject of much controversy. Con- 
sider controversies regarding the effectiveness of mul- 
tisystem therapy (Henggeler et al., 2006; Littell, 2005, 
2006). The history of harming in the name of helping in 
the helping professions should encourage us to err on 
the side of caution when making claims. Otherwise, we 
may initiate or continue to offer services that are inef- 
fective or harmful and lose opportunities to critically 
evaluate new methods. 


How Transparent to Be Regarding the 
Evidentiary Status of Recommended 
Practices and Policies 


Both critical thinking and EPB encourage clear de- 
scription of what is done, and to what effect, includ- 
ing mistakes and errors. Such transparency may help 
professionals avoid inflated claims of knowledge that 
mislead clients (i.e., impede informed consent) and 
hinder the growth of knowledge. Terms such as well 
established and validated convey a certainty that is not 
possible (Popper, 1972). There are many opportuni- 
ties to honor components of informed consent, even in 
nonautonomous (coercive) situations (Faden & Beau- 
champ, 1989; Gambrill, 2008). For example, staff could 
be required to give clients a written description of the 
evidentiary status of recommended services, the agen- 
cy’s record of success in achieving related outcomes, 
and the record of success of the staff member who will 
offer this service (Entwistle, Sheldon, Sowden, & Watt, 
1998). Clear descriptions of goals and ongoing monitor- 
ing of valid progress indicators allow timely, informed 
decisions and keep clients informed about degree of 
progress. DUETS (www.duets.nhs.uk) was recently es- 
tablished to highlight the uncertainty regarding impor- 
tant questions. 


How Systemic to Be 


Evidence-based practice involves a systemic approach 
to improving quality of services, including educating 


professionals, who are lifelong learners; involving cli- 
ents as informed participants in decision making; at- 
tending to management practices and policies that 
influence services offered such as agency culture and 
climate; and considering application challenges such as 
the scarcity of resources (e.g., Gray, 2001b; Straus et al., 
2005). A systemic approach includes helping practitio- 
ners acquire the knowledge, skills, and tools needed to 
deliver services within a helping framework in which 
research findings related to decisions are actively sought 
and critically appraised. Quality of service is unlikely to 
improve in a fragmented approach, that is, an approach 
that does not attend to all links in the system of service 
provision (e.g., see Greenhalgh, Robert, MacFarlane, 
Bate, & Kyradikou, 2004). 


How to Help Professionals Integrate 
Research in Their Work 


An extensive literature in EBP addresses the challenges 
of integrating research findings and practice decisions, 
including a description of tools of value for locating and 
critically appraising relevant research. A key focus in 
EBP is helping practitioners develop skills in critically 
appraising research findings related to practice and 
policy questions, including the adequacy of research re- 
views (e.g., Greenhalgh, 2006; Rennie, Guyatt, Cook, & 
Meade, 2008). In addition, there is a focus on helping 
clients develop such skills and on giving them access 
to needed resources, such as relevant databases (e.g., 
Edwards & Elwyn, 2001). Sources such as Bandolier 
produce a steady stream of material concerning the ef- 
fectiveness of common practices and highlight common 
methodological concerns in practice-related research, 
such as unblinded rating of outcomes and lack of ran- 
dom assignment of subjects. 

Helpers cannot empower clients if they are not em- 
powered themselves (e.g., are not informed about re- 
search findings related to decisions they make or do 
not have the knowledge or resources needed). A psy- 
chologist cannot inform her clients about the risks and 
benefits of recommended methods (including assess- 
ment, intervention, and evaluation methods) unless 
she is well informed. The degree to which professionals 
can empower clients thus depends in part on the extent 
to which their knowledge, skills, and other resources 
match what is needed. Accurately estimating this match 
is one important way that clinicians take responsibil- 
ity for their decisions. Fox and Swazey (1974) suggest 
that there are three major causes of failure: (1) lack 
of available information (no one knows the answer), 
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(2) failure to get it, and (3) failure to recognize one’s 
own ignorance. Different sources of failure and uncer- 
tainty suggest different remedies. 


How Much Attention to Give 
to Individual Differences 


Decisions must be made, together with the client, about 
whether research findings apply to a particular client. 
Different clients may weigh potential risks and benefits 
differently. Clients differ in their values and expecta- 
tions. “Expertise [proficiency and judgment that indi- 
vidual practitioners acquire through experience and 
practice] is reflected in many ways, but especially in 
more effective and efficient [assessment] and in the 
more thoughtful identification and compassionate use 
of individual [clients’] predicaments, rights, and prefer- 
ences in making . . . decisions about their care” (Sackett 
et al., 1997). Evidence-based practitioners transform in- 
formation needs related to decisions about a particular 
client into answerable questions that guide a literature 
search (e.g., Gambrill, 2005; Gibbs, 2003). 


How Much Attention to Pay to Minimizing 
Harming in the Name of Helping 


Avoiding use of interventions found to be harmful and 
identifying and minimizing errors, accidents, and mis- 
takes will decrease harm. A careful review of the cir- 
cumstances related to mistakes allows us to plan how to 
minimize those that are avoidable. Research regarding 
errors in medicine shows that latent causes (e.g., qual- 
ity of staff training, agency policy) contribute to mis- 
takes and errors (Reason, 2001). Each individual and 
agency should have a system for identifying, tracking, 
and reporting errors; identifying their causes and conse- 
quences; and using the information gained to minimize 
avoidable errors that diminish quality of services. 


Whether to Blow the Whistle 
on Pseudo Science, Quackery, 
Fraud, and Related Propaganda Tactics 


Quackery refers to the for-profit promotion and market- 
ing of untested, often worthless, and sometimes danger- 
ous health products and procedures, by professionals 
and others (Bausell, 2007; Young, 1992). Indicators in- 
clude the use of anecdotes and testimonials to support 
claims and secrecy (claims are not open to objective 
scrutiny). Fraud is the intentional misrepresentation 


of the effect of certain actions to persuade people to 
part with something of value (e.g., money). Fraudulent 
claims (often appealing to the trappings of science) may 
result in overlooking effective methods or being harmed 
by remedies that are supposed to help. Transparency of 
what is done to what effect, critical appraisal of claims, 
and honoring ethical obligations to clients call for blow- 
ing the whistle on pseudoscience, fraud, quackery, and 
propaganda in professional contexts. Censorship of com- 
peting views and critiques of preferred views misleads 
rather than informs. It prevents discovery of promising 
alternatives. 


IN CONCLUSION 


There are many indications that critical thinking and 
its reflection in EBP do not thrive in the helping pro- 
fessions. This can be seen in educational, practice, 
and policy venues. Methods of unknown effectiveness 
continue to be used. A key reason is a preference for 
authority-based practices, for example, basing recom- 
mendations on tradition or popularity, and related in- 
centives such as status and money and saving time in 
learning new methods. The history of harming in the 
name of helping and the failure to abandon ineffective 
methods and to offer clients effective methods shows 
the importance of acquiring and using critical appraisal 
skills. Concerns in our field are also concerns in other 
professional areas, and we can draw on developments 
in this wider area, such as the process and philosophy 
of EBP, to honor professional codes of ethics. We live 
in a society in which grandiose claims of knowledge 
about what is true and what is not rule the day, even in 
publications that portend to critically appraise claims, 
such as the Evidence-Based Practice Manual by Alberts 
and Yeager (2004; see critique by Carlstedt, 2005). This 
tendency is part of a culture in which public relations 
and advertising flood us with images and staged events 
designed to persuade us to act in certain ways (Ewen, 
1996). 

The purpose of propaganda is to encourage beliefs 
and actions with the least thought possible. Certainly 
propaganda is not the sole cause of harm and inef- 
fective treatment. But it is a major avoidable source. 
It enters at many points during professional education 
and in practice, including continuing education pro- 
grams required for licensure. For example, pharmaceu- 
tical companies fund a large portion of the continuing 
education programs offered for physicians. Influence 
from these companies are passed on to clients and pa- 
tients. Material presented in such programs is repeated 
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in pharmaceutical ads directed toward professionals 
as well as consumers via direct-to-consumer advertis- 
ing on television, in magazines and newspapers, and 
on the Internet. Propaganda in the media and in the 
professional literature interact with self-propaganda 
such as wishful thinking as well as confirmation biases 
(our tendency to search only for material that supports 
our views and to ignore competing views (Nickerson, 
1998). The history of harming in the name of helping 
illustrates the need to help professionals recognize pro- 
paganda in the guise of scholarship. It is time to pay 
more attention to propaganda in the helping profes- 
sions, including venues such as professional journals 
and education programs. The stakes are high in terms 
of lost opportunities to make well-informed decisions by 
integrating views and data from multiple perspectives, 
as this may be needed to make choices that help clients. 
Some medical schools now offer courses designed to 
alert students to propaganda methods that pharmaceu- 
tical companies use to promote drugs (Wilkes, & Hoff- 
man, 2001; Wofford & Ohl, 2005). 

Critical thinking values, skills, and knowledge, and 
the evolving process and philosophy of EBP are sug- 
gested as guides to making ethical, professional de- 
cisions. Both encourage helpers to base decisions on 
well-reasoned judgments and honor ethical obligations. 
Advantages of both in relation to ethical practice in- 
clude an emphasis on transparency of what is done, 
and to what effect, and integration of research and 
practice. Being informed about different kinds of re- 
search and their advantages and disadvantages, includ- 
ing biases that result in misleading results, will help 
both clients and professionals draw on practice- and 
policy-related research in making decisions. This kind 
of research savvy is closely related to honoring ethi- 
cal obligations to clients. Sources such as the Cochrane 
and Campbell databases and other avenues for diffu- 
sion of knowledge as well as ignorance, such as DUETS, 
together will help practitioners and clients to acquire 
critical appraisal skills and will make it increasingly dif- 
ficult to mislead people about “what we know.” It will 
be more difficult to ignore questions and well-argued 
alternative views, lack of evidence regarding services 
used, and harm done in the name of helping. It should 
be easier to locate programs that have been critically 
tested and found to help clients and avoid harm. Un- 
derstanding the nature and prevalence of propaganda 
and its aims and consequences, and keeping critical 
thinking skills well honed, and will be useful in spot- 
ting evidence gaps (gaps between what is claimed and 
what has been found via critical inquiry). 
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INTRODUCTION AND HISTORY 


Probably the most important hurdle to establishing cred- 
ibility or belief in the efficacy of a therapeutic approach 
(medicinal or non-medicinal), as well as confirm the 
basis for a particular theory, is confirmation through 
research or testing. Testing can take on many forms, 
depending on the topic; however, this chapter will focus 
on testing among the human element through clinical 
studies or trials. 

Simply defined, clinical trials are research studies in 
which human beings are the recipients of a therapeu- 
tic modality or are used as the variable being influenced 
by a particular action or activity. Critical to the health 
care industry are clinical trials that test products or ap- 
proaches to establish their safety and efficacy. Studies of 
an investigational tablet given as a single dose to a dozen 
healthy young volunteers and a marketed drug given for 
a period of two years to 25,000 patients in 15 countries 
would both be considered clinical trials that could, de- 
pending on the level of knowledge about the therapy, 
qualify as testing for safety and efficacy. These examples 
serve as a useful illustration of the breadth or scope of 
clinical trials. 

In the first example, the tablet may contain a new 
chemical entity that has never been administered to a 
human being. In this case, even a single dose (albeit 
most likely a very low dose level) is considered a sig- 
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nificantly large risk, and acute safety can be assessed 
prior to development. It is conceivable that a measur- 
able pharmacologic action would be observed with this 
single dose as well. Additional tests from a single dose 
could also inform the investigator as to the level of 
medication that made it into the individual’s blood and 
allow relationships to be inferred between exposure and 
effect. In the second example, the medication is most 
likely perceived to be safe based on smaller, shorter 
duration studies, but the true evaluation of safety (as 
well as efficacy) requires administration to a very large 
population of individuals to adequately assess safety 
for events that may only occur on a 1-in-1,000 basis. In 
addition, the large study may also serve to determine 
the ability of the therapeutic to reduce mortality in a 
population of very sick patients. 

In both cases, the intent of the data collected for the 
drug varies, depending on the hypothesis or objectives; 
however, ultimately the goal is to treat or prevent a 
pathophysiological condition or disease state. More spe- 
cific to the field of psychology, clinical trials may also 
be conducted to promote the well-being and personal 
development of already physically healthy individuals. 

In any type of scientific trial, the believability of 
the data is directly related to the method of conduct. 
It has become a matter of dogma that for data to be 
believable, certain scientific rigor must be employed. 
The basic algorithm includes the premise that the 
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trial is conducted in the most objective manner pos- 
sible, with the expectation that the study will be re- 
producible. That is, if another investigator conducted 
the study under the same conditions, similar results 
would be observed. While the popular approach com- 
monly known as the scientific method has its roots in 
the work of Aristotle in ancient Greece and the Arabian 
physicist Alhazen, known as “Ptolemy the Second,” 
the contemporary approach of observation, hypothesis, 
experimentation, and interpretation of data resulting in 
a conclusion finds its source with Roger Bacon, a 13th- 
century Franciscan friar. It was his communication of 
a repeated process of verification that could be dupli- 
cated by others that became the foundation of what 
some call credible science. However, methodology 
aside, application of the scientific method takes on a 
different burden when conduct of the method involves 
human subjects. 

While many trials in the scientific field may not 
have to contend with consideration of risk or life- 
threatening procedures, clinical trials involve some 
underlying level of risk. An investigator must continu- 
ally take into consideration the perceived benefit and 
weigh it against the potential risks. In some cases, the 
methodology may pose a significant risk to a subject’s 
well-being or, at the most extreme, his or her life. It is 
because of the risk-to-benefit consideration that clinical 
trials have evolved from the emotionless application of 
the scientific method to the level of regulation experi- 
enced today. For basic ethical reasons, each stage of 
the process associated with clinical trials has elements 
that are subject to the scrutiny of external audit. These 
include the elements of planning, proper conduct, and 
reporting requirements. In the case of pharmaceutical 
trials, specific bodies of governance (the U.S. Food and 
Drug Administration, the International Conference on 
Harmonisation of Technical Requirements for Registra- 
tion of Pharmaceuticals for Human Use in the United 
Kingdom, the European Medicines Agency, the Phar- 
maceuticals and Medical Devices Agency in Japan, etc.) 
provide minimal standards for the proper conduct of 
clinical studies that are enforceable; failure to follow 
them accordingly can result in legal repercussions. Clin- 
ical trials need to meet the standards determined by 
local, national, and international regulation that ensure 
the safety and welfare of the individuals who partici- 
pate in the trial. 

In the health care industry, the process and de- 
tails of proper clinical trial conduct are now well es- 
tablished. The goal of this chapter will be to provide a 
general overview of these basic principles. The first part 
of this chapter will concentrate on the basics of clini- 


cal trials. The rationale for conducting the trials will be 
introduced, and the different types of trials and designs 
will be discussed. The second part of the chapter will 
provide commentary on three key questions that must 
be answered in any clinical trial: What end points are 
measured during the trial? What is considered a sig- 
nificant clinical effect? And what will be the impact of 
the results after they are reported? These questions will 
be covered through discussion of end points, statisti- 
cal considerations, and an introduction to concepts of 
evidence-based medicine. 


BIAS REDUCTION PRINCIPLES: THE 
RANDOMIZED, DOUBLE-BLIND, 
CONTROLLED TRIAL 


A basic premise of objective research is that bias or ele- 
ments of subjectivity that could influence the outcome 
of an experiment must be minimized. The scientific 
method arranges an environment for experimentation 
that facilitates the reduction of bias implicit in its ap- 
proach (i.e., result in the duplication of data if per- 
formed by another scientist); however, other principles 
for reduction of bias are not included in the basic scien- 
tific method formula. These principles are conveniently 
applied within the design of the study. 

It is implicitly clear that clinical trial results should 
be accurate and reliable in order to provide a valid and 
unbiased assessment of the true efficacy and safety of 
the tested treatment. Bias is considered any deviation 
from the true value of efficacy and safety. The investiga- 
tor should make every attempt to avoid bias. It should 
be noted that most biases are caused by human errors, 
so it is imperative to understand potential sources of 
error. 

There are reasons for bias in different parts of the 
clinical trial. Some common examples are summarized 
in Table 3.1. 

Three fundamental principles (control, randomiza- 
tion, and blinding) are commonly utilized to reduce the 
level of bias introduced into a study and are employed 
prior to initiation of the study or as a critical component 
of the design. 

The basic premise of a controlled study is that par- 
ticipants are divided into different groups and treated to 
the extent possible (depending on the therapy and envi- 
ronment) in an identical manner. The most fundamen- 
tal controlled study consists of two groups (or arms). 
The first arm generally receives an active treatment (or 
the therapeutic agent that is being tested). The second 


Major Sources of Bias in Clinical Trial 


PART OF THE 


STUDY 


POSSIBLE REASON FOR BIAS 


Patient selection Sampling of the target 
population that would 


inherently skew the data 


Bias in favor of the new 
treatment (drug favoritism) 


Allocation of 
patients to 


treatments Bias against the new treatment 
(ethics) 
Measurement Choice of responses that are 


available 

Sensitivity of the instrument that 
records the data 

Human subjectivity component 


of response 


group (the control group) is identical but does not re- 
ceive the treatment in question. Researchers can then 
compare the results between the groups to determine 
if there is a change in outcome due to the presence of 
the active treatment. The control arm can also serve as 
a barometer to determine if a group of individuals (i.e., 
the non-treated group) will experience any changes due 
to study conditions. The control arm is commonly titled 
the placebo arm, in reference to drug trials in which a 
tablet that looks exactly like the active medication is ad- 
ministered. In other cases, and very commonly in medi- 
cal research, the control arm is simply providing the 
accepted standard of care while the active treatment 
arm receives the treatment in addition to or on top of 
the accepted standard of care. If there is more than one 
active treatment, the control arm can be referred to 
as an active control. In this case, the researcher may 
be looking to answer the question, “Which treatment 
works better?” to optimize patient care. 

The principle of the controlled study was intro- 
duced in 1767 by Dr. William Watson of the Founding 
Hospital in London in a smallpox pediatric inoculation 
trial (Boylston, 2002). In this study, he used what was 
called a non-treatment concurrent control. He tried to 
answer two basic questions: (1) What is the best source 
of inoculums? and (2) Did mercury provide any clini- 
cal benefit when used as a pre-treatment? The study 
population consisted of young boys and girls with 
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similar diet, clothing, sleeping location, and the like. 
They were inoculated at the same time and physical 
location. Therefore, the only differences between the 
groups were (1) the kind of pre-treatment administered 
(mixture of mercury and jalap, a laxative; senna and 
syrup of roses, a mild laxative; or no pre-treatment) and 
(2) the source of inoculums (early lesion from a patient 
with naturally acquired smallpox or mature lesion from 
inoculated patient). 

Interestingly, although British sailors had incor- 
porated limes in their food stocks as early as the late 
1700s, the basis for scurvy and its prevention was un- 
known. This set the stage for another famous example 
of trial that could be considered controlled. In 1847, 
British naval surgeon James Lind used this approach 
to test for a preventive for scurvy. While out at sea for 
several weeks, many sailors became sick with scurvy 
(which is now known to be caused by vitamin C defi- 
ciency). Lind selected 12 sick sailors with similar condi- 
tions and divided them into pairs. They all received the 
same diet, and in addition, each pair of men was treated 
with one of the following popular scurvy treatments: 


A quart of cider 

25 drops of elixir vitrial (weak acid) 

2 spoonfuls of vinegar 

A pint of sea water 

Spicy nutmeg paste and a drink of barley water 
2 oranges and 1 lemon 


The duration of the treatment supply lasted six days 
but provided a clear outcome: the condition of the men 
who received the oranges and lemons demonstrated 
significant improvement—so much so that one of the 
sailors returned to duty, while the other sailor who re- 
ceived the oranges and lemon was appointed as a nurse 
to the remaining men. Out of the six active treatments, 
Lind was able to prove that citrus fruits were the most 
effective anti-scurvy medicine/preventive. While these 
examples would not be considered well-controlled trials 
today, both illustrate the basic characteristics of a con- 
trolled study, in which participants are divided into dif- 
ferent groups and treated similarly, except for the drug 
or treatment being studied. The outcome in both cases 
had a significant impact on the standard of care or pre- 
ventive medicine (Dunn, 1997). 

While today a controlled study is the gold stan- 
dard for trials with believable results, until the 1940s 
the need for control group was not self-evident. Many 
of the early clinical studies evaluating penicillin were 
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conducted without a control group. Even in the early 
1970s uncontrolled clinical trials were not uncommon. 
Two main reasons were provided to justify the absence of 
control group: (1) the belief that a large treatment group 
did not require a comparison group and (2) an ethical 
argument that withholding the experimental treatment 
would harm the patients. To a certain extent, this logic 
still holds true, depending on the objective and the end 
points being measured in the study. For instance, in the 
case of penicillin, the absence of an infection is relatively 
clear and such a finding would be indisputable. How- 
ever, how can one be certain that it is the penicillin and 
not something in the compounding of the tablet that is 
responsible for the elimination of the bacteria? A tab- 
let formulated without the one component being ques- 
tioned (penicillin) can satisfy the questioner. A familiar 
example illustrating this concept involves the discovery 
of valproic acid, which is currently administered as an 
anticonvulsant, notably for those suffering from epilepsy. 
Valproic acid was used in the laboratory setting for many 
years as an inert solvent to solubilize organic compounds 
before it was discovered that anticonvulsants dissolved 
in valproic acid showed greater anti-seizure effects. The 
acid was subsequently tested on its own and eventually 
approved in France for use in epilepsy. 

Today it is clear that controlled studies provide the 
most convincing medical evidence. Aside from ques- 
tions related to formulation or unexplained effects in- 
herent to the study, the tested therapeutic treatment 
holds its own inherent risks. Therefore, the concern be- 
comes more a matter of ethics, and controlled studies 
are regarded as a means to reduce the size of the studies 
to minimize undo exposure of humans. This is particu- 
larly useful when the end point that is being measured 
has a great deal of variability, has a low level of delec- 
tability, or is subject to drift over time. In some cases, if 
the signal is difficult to detect, an active control with a 
predictable effect may be used as a reference point, as 
in the case of moxifloxacin, which is commonly used in 
studies designed to determine if a compound influences 
the QT wave in cardiac rhythms. 

With respect to the ethical argument, many of 
the studies are currently conducted as crossover trials 
where the same subject is treated in alternating peri- 
ods during the study, with the active test drug during 
one period of time and with placebo for another period 
of time. The statistical power of crossover designs can 
dramatically reduce the number of individuals needed 
as test subjects. Furthermore, in severe diseases such 
as cancer and AIDS, when new alternative drugs are 
available, studies are conducted with an active control 
group (active comparator) rather than a placebo. It is 


quite obvious that in life-and-death situations, there is 
sometimes no ethical basis for not providing some level 
of treatment. The tested drug is therefore compared to 
the accepted standard of care. 


Random Allocation 


Roland Fisher is credited with establishing the basic fun- 
damentals of random allocations circa the mid-1920s. 
Fisher (1925), who worked in agricultural research, 
randomly allocated new seed formulations and new fer- 
tilizer compositions into similar sized plots of ground. 
Each plot had the same chance of receiving the new 
or standard/existing treatment. The resulting random 
distribution of treatments ensured that any difference 
in plant growth would be attributed to the treatment, 
and not other characteristic such as soil content and 
moister, and insects. 

The concept was widely accepted and deemed a 
reasonable way to resolve scrutiny with respect to the 
data. Thus, random allocation principals were quickly 
adopted in other research venues, and the first random- 
ization experiment was conducted in 1923. Finally in 
1931, the first randomized enrollment of patients in a 
trial was performed in patients diagnosed with tubercu- 
losis. In this case 24 institutionalized individuals were 
recruited. They were matched into 12 pairs based on 
their conditions. For each pair of patients, a coin was 
flipped to determine which patient would receive the 
active drug and which would receive the control treat- 
ment (Amberson, McMahon, & Pinner, 1931). 

While the principle of random allocation at the time 
of entry is considered a pure form of randomization, to- 
day the allocation schedule uses the rules of probability 
to determine what therapy the patient receives and is 
generated via automated means in advance. This gives 
an investigator the ability to enroll a minimal yet suf- 
ficient number of subjects into each arm of a trial. The 
coin-flip method could theoretically result in a lopsided 
distribution of subjects into a particular arm. As unfa- 
vorable as this might be to an investigator, someone 
who gambles for a living could conceive of dice rolls 
that consistently resulted the same way as lucky. For- 
tunately, in research, one does one’s best to ensure this 
does not happen ahead of time. 

Tables 3.2a and 3.2b provide examples of com- 
mon random allocation schedules. Table 3.2a presents 
an example of randomization used for a study where 
three treatments are studied: the tested drug (Drug A), 
the active control (Drug B), and the placebo are given 
on three different occasions. Each subject is treated 
three times and receives all three treatments in a dif- 


ferent order. Table 3.2b presents a simplified example 
of a 6/2 randomization allocation schedule used for 
a dose-escalating study. While there are five different 
treatments (four doses of drug and a placebo), each 
subject is treated with only four treatments (a placebo 
and three doses of drug; indicated by plus signs). Each 
time the group is treated (arm), six subjects are allo- 
cated to receive the drug treatment and two are allo- 
cated to be treated with placebo (6/2). At the end of the 
study, six subjects were treated in each dose level of 
the drug treatment and eight subjects were treated with 
placebo. By choosing this kind of design, the investiga- 
tor is able to collect a sufficient amount of data while 
“saving” a full study arm, thus shortening the study 
duration, accelerating the decision process, saving re- 
sources, and most importantly reducing the number of 
subjects exposed to the experimental drug. 


Blinding 


While the purpose of randomization is to ensure that 
groups of patients with similar characteristics are ran- 
domly and evenly distributed between various treatment 
arms, the purpose of blinding is to ensure the patients 
are unaware of their specific treatment, thereby limiting 
the chance for patients to influence the results. 

For example, if a patient knows that he is being 
treated with placebo, it is conceivable that based on his 


Example of 3 Treatment Arm Study 
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belief in the ineffectiveness of the placebo, he might 
provide feedback in line with his expectations or sim- 
ply behave differently. The observer therefore ends up 
with data that either is deceptive or cannot be rationally 
interpreted. On the other hand, patients treated with 
the experimental drug may be more inclined to provide 
positive reports to the investigator or act according to 
their personal expectations. Both cases will result in a 
biased conclusion by the investigator about the true ef- 
fect of the drug. 

Therefore, it is important to make sure that the pa- 
tients involved in a single-blind study do not know the 
nature of the treatment that they have been assigned. 
While the blinding does not suppress the potential for 
inappropriate beliefs or behaviors among patients, it 
distributes it equally among the groups. 

Although blinding of patients serves a critical pur- 
pose in the conveyance of data, the influence of the 
treating physicians and other health care professionals 
taking part in the study may also skew the study results. 
The physicians, for example, may (1) have the tendency 
to treat sicker patients with the active treatment (which 
is presumably more helpful) and (2) provide extra care 
to patient treated with placebo. In order to prevent such 
bias, a second level of blinding may be introduced: 
the double blind. In the double-blind study, both the 
patient and the physician do not know which treatment 
is administered to which patient. 


ALLOCATION 

PATIENT SUBJECT ID 2 

Patient 1 4 Drug A Drug B Placebo 
Patient 2 1 Drug B Placebo Drug A 
Patient 3 6 Placebo Drug A Drug B 
Patient 4 5 Drug B Drug A Placebo 
Patient 5 2 Drug A Placebo Drug B 
Patient 6 3 Placebo Drug B Drug A 
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Example of a Simplified 6/2 Design 


ALLOCATION/ARM 

PATIENT SUBJECT ID DOSE 1 (1 mg) DOSE 2 (5 mg) DOSE 3 (15 mg) DOSE 4 (30 mg) 
Patient 1 4 Placebo + + + 

Patient 2 1 + Placebo + + 

Patient 3 7 + + Placebo + 

Patient 4 5 + + + Placebo 
Patient 5 8 Placebo + + + 

Patient 6 2 + Placebo + + 

Patient 7 6 + + Placebo + 

Patient 8 3 + + + Placebo 

Stratification ken down simplistically into observational and inter- 


There are times when it is important to take one ex- 
tra step of precaution beyond randomization to ensure 
proper distribution of subjects across treatment groups. 
Prior to randomization, the investigator ensures that 
the number of patients assigned to the experimental 
and the control arms is balanced in respect to impor- 
tant attributes such as gender, age, race/ethnicity, or 
disease state. The stratification process is especially im- 
portant when one of these variables is known to have 
large impact on the measured outcome. If adequately 
planned, stratification allows the investigator to per- 
form subgroups analysis at the end of the study in order 
to identify the subgroups that will gain the most from 
the treatment. 


CLASSIFICATION OF CLINICAL TRIALS 


The initial classification of clinical trials has generally 
depended on the control that the investigator has over 
the subjects and/or the treatment instituted and is bro- 


ventional approaches. 

Observational studies are those in which the in- 
vestigator does not have control over the treatment or 
activity that the patients are assigned to. He or she can 
only observe the subjects or the outcomes. 

The second type of study is the interventional study. 
In these studies, the investigator provides a form of treat- 
ment to the subjects with drug or other intervention and 
measures the outcome on patients’ health, usually com- 
paring it to the outcomes following treatment with the 
accepted standard of care or to no treatment. The most 
common type of interventional study is the randomized 
controlled trial, in which the subjects are randomly as- 
signed to receive either a study treatment or placebo (or 
no intervention). It is important to remember that in in- 
terventional trials, the treatment may or may not utilize 
a drug substance. In the case of psychology testing, the 
treatment is often a modality/approach or involves the 
elimination of an environmental factor. 

Clinical trials may also be broken down into dif- 
ferent types of categories based on differing character- 
istics or based on purpose. Notably the U.S. National 


Institutes of Health and the National Cancer Institute 
have classified trials into several categories according to 
the purpose of the study, as follows (ClinicalTrails.gov, 
2008; National Cancer Institute, 2006). 

Prevention trials are designed to test new ap- 
proaches, such as medications, vaccines, vitamins, and 
other supplements and lifestyle changes that the inves- 
tigators believe may prevent or lower the risk of a cer- 
tain disease. Most prevention trials use healthy subjects 
who have not had the disease in question. Some trials 
are conducted with people who have had a particular 
disease and want to prevent recurrence or reduce the 
chance of developing a new variation of the same dis- 
ease, as is as sometimes seen in oncology. 

Screening trials study ways to detect certain dis- 
eases or health conditions as early as possible. These 
trials are usually conducted with people who have the 
potential to develop the disease but have not yet de- 
veloped symptoms. Obviously, the earlier a disease is 
identified, the greater the potential treatment arsenal 
that may be available when the disease becomes mani- 
fest. Genetic investigation for the predisposing DNA se- 
quences linked to Alzheimer’s and analyses of markers 
denoting predisposition for development of atheroscle- 
rosis are two well-known examples. Such studies are 
often conducted to determine if finding a type of cancer 
before it causes symptoms decreases a person’s chance 
of dying from the disease. 

Diagnostic trials are conducted to find better tests 
or procedures for the diagnosis of a particular disease or 
condition. Diagnostic trials usually include people who 
have already shown signs or symptoms of the disease. 

The largest body of studies belongs to the category 
of treatment trials. These trials test experimental treat- 
ments such as drugs, devices, surgery, and radiation. 
The treatment study may also test combinations of 
treatments or new ways of using standard treatments. 
The intention is to answer specific questions about the 
treatment or to evaluate its effectiveness. While the goal 
of many studies is to determine the effectiveness of a 
treatment in sick patients, some studies are conducted 
in healthy volunteers. Treatment trials in healthy volun- 
teers are generally used to determine the initial safety 
and tolerability of the compound before it is provided 
to sick individuals. This stepwise approach is deemed a 
safer way to progress, as particular side effects could be 
harmful to a patient. In the case of treatments for seri- 
ous illnesses, when no effective treatment is available, 
experimental medications may be immediately tested in 
patients as a possible means for survival. In these cases, 
the potential benefit far outweighs the risks, as the pa- 
tient’s prognosis may otherwise be death. 
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Quality-of-life/supportive care trials explore ways 
to improve the comfort and quality of life of individuals 
with chronic illness. The type of trial may involve inves- 
tigation of symptoms that are a result of the illness itself 
or the treatments commonly used for the illness. Since 
almost every drug treatment has some level of potential 
for adverse events or aggravating side effects, many of 
the studies in this category investigate the possibility of 
reducing the adverse event profile of the medication or 
the impact the effect has on the patient’s quality of life, 
for example, the reduction of nausea associated with 
cancer treatments. 

Genetic studies are usually not stand-alone stud- 
ies. These studies are sometimes conducted as part of 
another clinical trial and focus on how genetic com- 
ponents may affect the detection of the disease or the 
response to a specific treatment. This type of study is 
becoming more common as researches gain a better 
understanding of the implication of genetics on the ef- 
fectiveness or side effect profile of many medications. 
Ultimately this information can be utilized to better ad- 
minister the proper medication to patient populations 
and may be expected to be efficiently applied in the 
future as technology advances. 


PHASES 


Since many clinical studies run with the intent of sup- 
porting a regulatory filing to regulatory agencies such as 
the FDA and the European Medicines Agency, clinical 
trials are often be categorized by their phase of develop- 
ment. The most common categorization is simply num- 
bered phase I, phase II, phase III, and phase IV. These 
phases have become commonplace across most, if not 
all, regulatory authorities and are recognized to have 
similar definitions from country to country. In a general 
manner of speaking, the first two phases are considered 
learning phases, and phase III is considered the con- 
firming phase. This confirmation takes place in pivotal 
studies, which are required when one wishes to file a 
new medication for marketing. In these studies, during 
phases I and II the investigators try to understand the 
pharmacokinetics and pharmacodynamics of the drug. 


Phase | 


Research at this stage of development includes the first 
administration/application in humans as single doses 
and subsequent movement toward short-duration re- 
peated dosing. Often, during this phase a small number 
(20-80) of healthy volunteers are enrolled and the safety 
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of the compound and the components of pharmacoki- 
netics (disposition, absorption, metabolism, elimina- 
tion, etc.) are studied. Usually, the process begins with 
very small doses and slowly escalates (single doses 
first) and subsequently the process is repeated with re- 
peated dosing. If possible, efforts are made to examine 
the mechanism of action or some type of pharmacologic 
effect (pharmacodyanamics), and sometimes a relation- 
ship between the drug exposure and pharmacodynamic 
effect is established. Once the safety, the pharmacoki- 
netics, and the pharmacodyanamics (if possible) are 
understood, the next step is to confirm some level of ac- 
tivity in the targeted patient population in early phase II. 
Due to the safety concerns involved in phase I studies, 
guidelines for conducting different phase I studies have 
been published by different regulatory agencies. Of in- 
terest regarding safety are studies for compounds that 
are administered for the first time in humans. Following 
some unfortunate events surrounding a clinical trial in 
the United Kingdom in 2006, in which several subjects 
suffered a severe adverse reaction, specific guidelines 
were published by the European Medicines Agency 
(2007) to identify and mitigate risks for “first time in 
man clinical” trials. 


Phase II 


Generally phase II begins with the first administration/ 
application of a therapy in the patient population and is 
a controlled study of some type (active or placebo). The 
hypothesis to be tested may be that drug x will lower 
blood glucose in a population of patients with diabe- 
tes or that a particular therapeutic approach will work 
to alleviate symptoms of obsessive-compulsive behav- 
ior. At times the first patient study is called a proof of 
concept. Throughout phase II, the investigator evalu- 
ates the therapeutic modality to hone either the dose 
or the timing/application of the approach. Once the 
investigator generates enough pharmacodynamic data 
that demonstrate clear efficacy profiles as well as short- 
term safety at the doses used (or no untoward negative 
impact of the therapy), he or she is ready to enter the 
confirmatory phase, also known as phase III. 

It is important to note a valuable principle used at 
this stage—that is, the importance of understanding the 
lowest level of dose or intervention needed to achieve 
maximum efficacy (the dose-finding stage). The basis 
for this principle is that it should be the investigator’s 
ultimate goal to provide the therapy as safely as possi- 
ble. Theoretically, the lowest dose level or intervention 
should reduce the potential for harm or untoward effects 
that may only manifest after years of administration to 


thousands or millions of patients. Therefore, it is the 
responsibility of the investigator to explore and learn as 
much as possible prior to phase III or ultimately entry 
into the marketplace. 


Phase Ill 


The investigator enters phase III with the intent to con- 
firm the therapeutic benefit of the drug or approach in 
well-controlled studies. The benefit is weighed against 
the overall risk of the therapy via extrapolation of the 
observed safety and efficacy results. One could expect 
to see hundreds to thousands or even tens of thousands 
of patients enrolled as the investigators develop the 
benefit-to-risk profile and ultimately determine what 
comments will be made in the package insert (label) of 
the therapeutic. 


Phase IV 


A study that includes a fourth phase is generally called 
a post-marketing trial. Generally, this term is applied 
to pharmaceutical studies that are conducted to con- 
tinue safety and efficacy surveillance or to compare a 
therapeutic to other marketplace competitors. In some 
case the design of these studies are agreed upon with 
the regulatory agency prior to marketing of the drug. In 
certain circumstances, efficacy data or safety findings 
in these studies have led to the removal of a drug from 
the market. 


THE PROTOCOL 


The concept of the protocol is straightforward; it is the 
blue print or the study outline on which the clinical trial 
is based. It is carefully designed to safeguard the health 
of the participant as well as answer specific research 
questions. This document describes the objectives and 
design of the clinical trial and provides details about the 
organization and conduct of the study, including the 
way the results will be analyzed. 

Most view the protocol essentially as a contract be- 
tween the investigator or sponsor and any individuals 
connected to the study. The protocol can be quite long, 
depending on the sponsor and nature of the study, but 
includes the names of the investigator(s), ethics commit- 
tees, regulatory agencies, and contracted research orga- 
nization or laboratories, and finally the most important 
component—the patient. The investigator must always 
remember that no matter how complex the design of a 
clinical trial is or what style or approach is taken, the pa- 


tients or volunteers who participate in the study are en- 
trusting their own well-being to the care of the investiga- 
tor. No level of preparation or scrutiny is too much, given 
the nature of the possible risks posed by some trials. 

In brief, the protocol describes what types of pa- 
tients may enter the study, the schedules of tests and 
procedures, the drugs and dosages that will be used, 
and the length of study, as well as the outcomes that 
will be measured. Each person participating in the 
study must agree to the rules set out by the protocol. 
When a clinical trial is a multi-center trial (i.e., it is 
conducted in several locations), the protocol allows in- 
vestigators at every site to perform the study exactly in 
the same way. In that way the data from all sites can be 
combined and analyzed. 

The specific content of each section of a protocol 
is not reviewed in this chapter due to the variety of ap- 
proaches that investigators and sponsors elect when 
authoring these components. Readers interested in ex- 
panding their knowledge of clinical trial protocols are 
encouraged to read Chow and Liu’s Design and Analysis 
of Clinical Trials (2004) and Piantadosi’s “Importance of 
the Protocol Document” (2005). The formats of clinical 
trial protocols in most countries are relatively similar and 
generally follow some standardized outlines in accor- 
dance with the good clinical practices guidance issued 
by the International Conference on Harmonisation (U.S. 
Food and Drug Administration, 1996, pp. 38-42). A gen- 
eral format for a table of contents and a brief description 
of the different sections are presented in Table 3.3. 


END POINTS IN CLINICAL TRIALS 


An end point is what the study is trying to measure and 
is determined before the study begins. The results of 
the study indicate the ability of the therapeutic to af- 
fect the end point of concern, the number of patients 
who reached the predetermined end point out of all the 
patients enrolled in the study, or the number of patients 
in the controlled group who reached an end point versus 
the number of those in the treatment group who did 
so. There are three different types of end points that are 
commonly measured in clinical trials: efficacy, safety, 
and pharmacokinetic end points. 


Efficacy End Points 


Different types of efficacy end points are measured in 
clinical trials. Efficacy (commonly referred to as “effect”) 
is the clinical effect that the drug/treatment has on the 
disease symptoms or disease progression. Regardless 
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of the effect’s origin (physiological or psychological/ 
behavioral), efficacy end points are categorized accord- 
ing to the study population (patients or healthy vol- 
unteers) and by their relation to the clinical outcome: 
end points measured in patient populations during late- 
phase efficacy studies are commonly used to evaluate 
whether a drug provides a clinical benefit (outcome) or 
an improvement in symptoms. In early-phase studies, 
which are mainly conducted in healthy volunteers, the 
investigator is not able to examine the effect on a dis- 
ease or pathology; therefore the focus is on identifying 
evidence of biological activity through measurement of 
biomarker end points, with the hope that this measure 
will be able to predict (i.e., act as a surrogate for) the 
clinical outcome in a patient population. 


Outcome End Points 


An outcome end point is a characteristic or variable that 
reflects how a patient feels, functions, or survives. Out- 
come end points that are measurable are the most com- 
pelling evidence of a therapeutic effect. An outcome 
study trys to answer the question “Did the subjects being 
treated live longer, live better, or have fewer problems?” 
One type of outcome study evaluates therapeutic bene- 
fit on the mortality and morbidity related to a particular 
disease. While survival studies are relatively long, other 
outcome end points, such as common disease symp- 
toms or disease progression, may be measured more 
quickly. For example, for people experiencing insomnia, 
a drug effect may be an increase in total sleep time or a 
decrease in time to sleep onset. An example of effect on 
disease progression is the percent reduction in cognitive 
deterioration. Determination of efficacy end points may 
be subjective (e.g., they may be self-reported, as in pain 
or sleep evaluation questionnaires) or objective (e.g., 
lung function testing in asthma patients). 

While outcome measurements produce evidence 
for therapeutic effect, they require relatively long-term 
clinical studies (may continue for several years), and 
enrollment of many patients (thousands of patients or 
more) may be required. 


Surrogate End Points (Directly Related 
to Disease Outcome or Risk) 


Because a number of diseases develop over a long period 
of time, it may not be possible to carry out the study for 
the duration necessary to see a Statistically meaningful 
difference in the incidence of disease among study sub- 
jects in the treatment and control groups. A surrogate 
end point is “a laboratory measurement or physical sign 
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1 GENERAL INFORMATION 


1.1 Protocol title, protocol identifying number, and date. Any amendment(s) should also bear the amendment number(s) 
and date(s). 


1.2 Name and address of the investigator, sponsor and medical monitor (if other than the sponsor). 
1.3 Name and title of the person(s) authorized to sign the protocol and the protocol amendment(s) for the sponsor. 


1.4 Name, title, address, and telephone number(s) of the sponsor's medical expert (or dentist when appropriate) for 
the trial. 


1.5 Name and title of the investigator(s) who is (are) responsible for conducting the trial, and the address and telephone 
number(s) of the trial site(s). 


1.6 Name, title, address, and telephone number(s) of the qualified physician (or dentist, if applicable) who is responsible 
for all trial-site related medical (or dental) decisions (if other than investigator). 


1.7 Name(s) and address(es) of the clinical laboratory(ies) and other medical and/or technical department(s) and/or 
institutions involved in the trial. 


2 BACKGROUND INFORMATION 


2.1 Name and description of the investigational product(s). 


2.2 A summary of findings from nonclinical studies that potentially have clinical significance and from clinical trials that 
are relevant to the trial. 


2.3 Summary of the known and potential risks and benefits, if any, to human subjects. 
2.4 Description of and justification for the route of administration, dosage, dosage regimen, and treatment period(s). 


2.5 A statement that the trial will be conducted in compliance with the protocol, GCP, and the applicable regulatory 
requirement(s). 


2.6 Description of the population to be studied. 


2.7 References to literature and data that are relevant to the trial, and that provide background for the trial. 


3 TRIAL OBJECTIVES AND PURPOSE 


A detailed description of the objectives and the purpose of the trial. 


4 TRIAL DESIGN 


The scientific integrity of the trial and the credibility of the data from the trial depend substantially on the trial design. 
A description of the trial design should include: 
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4.1 A specific statement of the primary endpoints and the secondary endpoints, if any, to be measured during the trial. 


4.2 A description of the type/design of trial to be conducted (e.g., double-blind, placebo-controlled, parallel design) and 
a schematic diagram of trial design, procedures, and stages. 


4.3 A description of the measures taken to minimize/avoid bias, including (for example): 
(a) Randomization. 
(b) Blinding. 


4.4 A description of the trial treatment(s) and the dosage and dosage regimen of the investigational product(s). Also 
include a description of the dosage form, packaging, and labeling of the investigational product(s). 


4.5 The expected duration of subject participation, and a description of the sequence and duration of all trial periods, 
including follow-up, if any. 


4.6 A description of the “stopping rules” or “discontinuation criteria” for individual subjects, parts of trial, and entire trial. 
4.7 Accountability procedures for the investigational product(s), including the placebo(s) and comparator(s), if any. 
4.8 Maintenance of trial treatment randomization codes and procedures for breaking codes. 


4.9 The identification of any data to be recorded directly on the CRFs (i.e., no prior written or electronic record of data), 
and to be considered to be source data. 


5 SELECTION AND WITHDRAWAL OF SUBJECTS 


5.1 Subject inclusion criteria. 


5.2 Subject exclusion criteria. 

5.3 Subject withdrawal criteria (i.e., terminating investigational product treatment/trial treatment) and procedures specifying: 
(a) When and how to withdraw subjects from the trial/investigational product treatment. 
(b) The type and timing of the data to be collected for withdrawn subjects. 


(c) Whether and how subjects are to be replaced. 


(d) The follow-up for subjects withdrawn from investigational product treatment/trial treatment. 


6 TREATMENT OF SUBJECTS 


6.1 The treatment(s) to be administered, including the name(s) of all the product(s), the dose(s), the dosing schedule(s), 
the route/mode(s) of administration, and the treatment period(s), including the follow-up period(s) for subjects for 
each investigational product treatment/trial treatment group/arm of the trial. 


6.2 Medication(s)/treatment(s) permitted (including rescue medication) and not permitted before and/or during the trial. 


6.3 Procedures for monitoring subject compliance. 


(continued ) 
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7 ASSESSMENT OF EFFICACY 


7.1 Specification of the efficacy parameters. 


7.2 Methods and timing for assessing, recording, and analyzing efficacy parameters. 


8 ASSESSMENT OF SAFETY 


8.1 Specification of safety parameters. 
8.2 The methods and timing for assessing, recording, and analyzing safety parameters. 
8.3 Procedures for eliciting reports of and for recording and reporting adverse event and intercurrent illnesses. 


8.4 The type and duration of the follow-up of subjects after adverse events. 


9.1 A description of the statistical methods to be employed, including timing of any planned interim 
analysis(ses). 


9.2 The number of subjects planned to be enrolled. In multicenter trials, the number of enrolled subjects projected for 
each trial site should be specified. 


9.3 The level of significance to be used. 
9.4 Criteria for the termination of the trial. 
9.5 Procedure for accounting for missing, unused, and spurious data. 


9.6 Procedures for reporting any deviation(s) from the original statistical plan (any deviation(s) from the original 
statistical plan should be described and justified in the protocol and/or in the final report, as appropriate). 


9.7 The selection of subjects to be included in the analyses (e.g., all randomized subjects, all dosed subjects, all eligible 
subjects, evaluate-able subjects). 


10 DIRECT ACCESS TO SOURCE DATA/DOCUMENTS 


The sponsor should ensure that it is specified in the protocol or other written agreement that the investigator(s) / 


institution(s) will permit trial-related monitoring, audits, IRB/IEC review, and regulatory inspection(s) by providing direct 
access to source data/documents. 


11 QUALITY CONTROL AND QUALITY ASSURANCE 


| Example of Table of Contents (continued) 


12 ETHICS 
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Description of ethical considerations relating to the trial. 


13 DATA HANDLING AND RECORDKEEPING 


14 FINANCING AND INSURANCE 


Financing and insurance if not addressed in a separate agreement. 


15 PUBLICATION POLICY 


Publication policy, if not addressed in a separate agreement. 


www.fda.gov/downloads/Regulatorylnformation/Guidances/UCM1 29515. pdf. 


16 SUPPLEMENTS 


From Guidance for Industry: E6 Good Clinical Practice: Consolidated Guidance, U.S. Food and Drug Administration, 1996. Retrieved August 4, 2009, from http:// 


that is used in therapeutic trials as a substitute for a 
clinically meaningful end point that is a direct measure 
of how a patient feels, functions or survives and is ex- 
pected to predict the effect of therapy” (Food and Drug 
Administration, 1992). In order to become a qualified 
surrogate, a marker must demonstrate a strong associa- 
tion with a clinical outcome in epidemiologic studies. 
Then it is evaluated as a possible surrogate in a treat- 
ment efficacy trial. It must not only correlate with the 
clinical end point but be predictive of the clinical end 
point in the presence of intervention. 

It is important to note that in order to try accelerat- 
ing drug development process, the FDA has proposed 
an accelerated approval rule to make new drug products 
available for the treatment of life-threatening diseases 
for which no adequate treatment exists before clinical 
outcomes are shown. 

Surrogate outcome measures can be directly related 
to patient survival. For example, instead of waiting to 
learn whether a drug can extend cancer patients’ lives, 
the FDA might approve a drug based on evidence that 


the drug shrinks tumors at a reasonable rate, because 
the evidence would be considered likely to predict a real 
clinical benefit, that is, longer life (U.S. Food and Drug 
Administration, 2007). The use of a surrogate marker 
could save a drug company valuable time in the drug 
approval process. However, for several reasons that will 
be described below, the drug company would most 
likely need to conduct phase IV studies to confirm that 
the predicted clinical outcome is indeed observed (i.e., 
the drug effect on tumor shrinkage actually does predict 
patients’ survival) after it is already approved. 

Another kind of surrogate marker is utilized for di- 
agnosis and prognosis, as in studies that use surrogate 
end points of disease risk (risk of developing a disease). 
The following are examples of surrogate end points of 
disease risk that have been accepted by the National 
Institutes of Health and/or the FDA’s Center for Drug 
Evaluation and Research: (1) serum low-density lipo- 
protein cholesterol concentration and blood pressure 
for cardiovascular disease, (2) bone mineral density for 
osteoporosis, (3) adenomatous colon polyps for colon 
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cancer, and (4) elevated hemoglobin Alc for diabetes 
(U.S. Food and Drug Administration, 2009). 


Biomarker End Points 


Surrogate markers are a subgroup of biomarkers that 
are qualified to substitute for outcome end points. The 
Biomarkers Definitions Working Group (2001) defines 
biomarkers as “a characteristic that is objectively mea- 
sured and evaluated as an indicator of normal biologi- 
cal processes, pathogenic processes, or pharmacologic 
responses to a therapeutic intervention.” 

Biomarkers have a key role in early-phase studies 
in which the new drug is tested in healthy volunteers. 
At this early stage of drug development, the main focus 
of investigation is evaluating the safety, tolerability, and 
pharmacokinetics of the new compound. Since the drug 
is administered to healthy volunteers, the true effect of 
the drug on the disease cannot be determined. There- 
fore, many early-phase clinical trials test the drug effect 
on biomarkers. 

A biomarker is usually considered a physiologic 
substance that can be measured in an objective manner. 
The investigator administers the drug to small groups of 
healthy volunteers or patients for a short period of time. 
Changes observed to the biomarker’s level or activity 
following administration of the drug may indicate that 
the tested drug will have a significant/measurable effect 
on the disease state, symptoms, or even the patient’s 
survival when given to a patient for longer duration. An 
example of a biomarker is the observed changes in the 
active frequencies of an electroencephalogram (EEG) 
recorded following administration of compounds devel- 
oped for sleep or schizophrenia. Changes observed in 
the EEG may indicate that the compound is pharma- 
cologically active in the brain but do not provide direct 
evidence of the desired clinical outcome (sleep induc- 
tion or antipsychotic effect). 

Of special interest are genetic biomarkers (a gene 
or a Cluster of genes), which are being used more fre- 
quently for screening, diagnosis, decisions for treat- 
ment, and evaluation of patient response. The FDA 
has published a guidance for industry for this type of 
biomarker (U.S. Food and Drug Administration, 2008). 
This type of marker is generally not specific to efficacy 
(although it may predict if a therapeutic approach may 
be successful) and can provide insights about safety 
and pharmacokinetics. In most cases, genetic biomark- 
ers are measured as exploratory end points and the re- 
sults are collected from several studies. The “endophe- 
notype” is an interesting type of genetic biomarker that 
was recently utilized for psychiatric research. For exam- 


ple, distinct genes were identified that may be related 
to schizophrenia and are also linked to auditory stimu- 
lation. This information could therefore be employed 
when screening for schizophrenia by use of an auditory 
of an auditory test (Gottesman & Gould, 2003). 

Table 3.4 provides common definitions of efficacy 
end points and their acceptance for regulatory purposes 
and some examples. 


Advantages and Disadvantages 
of Biomarkers and Surrogate Markers 


As mentioned earlier, the ability of biomarker level/ 
activity changes to predict real clinical outcomes has 
not been confirmed. Some surrogate markers have 
been validated and can thus be used to predict clinical 
outcomes. The process of validation involves induc- 
ing a change in the marker and following the level of 
change in the outcomes. It is only after a direct rela- 
tionship between a change in the marker and change 
in outcome is established that a marker is accepted as 
a surrogate. The surrogate marker may then be later 
utilized in place of a clinical outcome study. For in- 
stance, low-density lipoprotein cholesterol (LDLc) is a 
biomarker that is utilized as a surrogate for changes 
in cardiovascular outcomes. Pivotal controlled studies 
that demonstrate reductions in LDLc are accepted by 
several regulatory agencies as evidence of improve- 
ment in cardiovascular outcomes and negate the need 
for outcome studies. 

Biomarkers, on the other hand, are exploratory 
measures that have been shown to be reproducible. In 
many cases, however, investigators and sponsors use 
them for more than just scientific evidence of pharma- 
cologic activity and extrapolate changes in these mark- 
ers as evidence of other potential benefits that have not 
been proved. Thus, relying on biomarkers in this man- 
ner may in some cases be risky. 

It should be noted that there have been cases in 
which accepted surrogate end points were later proved 
to be unreliable predictors of clinical outcomes (Car- 
diac Arrhythmia Suppression Trial Investigators, 1989; 
Connolly, 2006). Since the connection between the 
surrogate marker and a change in the clinical out- 
come was based on assumption, the assumptions were 
eventually discredited once outcomes were rigorously 
tested. 

Nevertheless, the means to obtain an early quantifi- 
able read is still being pursued. Even though they are 
remotely related to disease outcome, biomarkers are fre- 
quently used for internal decision making in early drug 
development process. In some cases, in order to accel- 


END POINT 


Efficacy End Point: Definitions, Use for Registration Purposes 


DEFINITION 
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ACCEPTANCE FOR REGISTRATION 
AND CLINICAL PRACTICE 


Clinical outcome (clinical 


end point) 


Surrogate end point 


Biomarker (biological 


marker) 


Genomic biomarker 
(a subcategory of 
biomarkers) 


A characteristic or variable that reflects 
how a patient feels, functions, or survives. 
Clinical end points are distinct 
measurements or analyses of disease 
characteristics observed in a study or a 
clinical trial that reflect the effect of a 
therapeutic intervention. Clinical end 
points are the most credible characteristics 
used in the assessment of the benefits 
and risks of a therapeutic intervention in 
randomized clinical trials. 


A biomarker that is intended to substitute 
for a clinical end point. A surrogate end 
point is expected to predict clinical benefit 
(or harm or lack of benefit or harm) 
based on epidemiologic, therapeutic, 
pathophysiologic, or other scientific 
evidence. To achieve surrogate end point 
status, a biomarker needs to be qualified 
by demonstrating that a change in the 
biomarker will be reflected by a change in 
outcome. 


A characteristic that is objectively 
measured and evaluated as an indicator 
of normal biological processes, pathogenic 
processes, or pharmacologic responses to 
a therapeutic intervention. 


A measurable DNA and/or RNA 
characteristic that is an indicator of 
normal biologic processes, pathogenic 
processes, and/or response to therapeutic 
or other interventions. 


-The most credible for registration 
purposes 
-In clinical practice 


-May substitute for clinical outcome 
data for registration purposes 

-Post-registration outcome trials are 
required 

-Often extended to clinical practice 


-Serve for internal decision making 
and cannot substitute for an outcome 
study 

-Exploratory in nature and not 
common in clinical practice 


-Exploratory in nature 
-In some cases in clinical practice 


erate the development of a compound, pharmaceutical 
companies use the changes observed in the biomarker 
levels/activity in healthy volunteers following treat- 
ment with the compound for decision making. In more 
extreme scenarios, these data are used to declare that a 
“proof of concept” was obtained (i.e., confirmation of 
pharmacologic efficacy). This tends to permit a risky 
leap directly into later phases of development, where 
the drug is tested in a large number of patients. On the 


other hand, failure to show changes in biomarker level/ 
activity in healthy subjects can result in a decision to 
discontinue a development program. 


Safety End Points 


Another kind of effect that is measured in both pa- 
tient and healthy volunteer studies is the undesired 
effect, or the adverse event (also known as side ef- 
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fects). An adverse event (AE) is any undesired change 
in the subject’s health while he or she is participating 
in the clinical trial—during the drug treatment period 
and within a pre-specified follow-up period. Most de- 
fine an AE as any untoward medical occurrence in a 
patient or clinical investigation subject, which is usu- 
ally temporally associated with the use of the prod- 
uct, regardless of whether or not it is considered to be 
related to the product. Therefore, an AE can be any 
unfavorable and unintended sign (including an abnor- 
mal laboratory finding), symptom, or disease (new or 
exacerbated). 

Every drug treatment has some level of adverse 
events. However, for some drugs, AEs appear only if 
very large doses are taken (i.e., an overdose), while for 
other drugs, AEs may start to appear below the recom- 
mended clinical dose. The severity of adverse events can 
range from minor (e.g., slight skin flushing) to moder- 
ate to severe (e.g., illness requiring hospitalization up 
to death). Studies in animals (pre-clinical models) may 
provide some insight into the potential for as well as 
the nature of the adverse events that may appear in hu- 
man studies. However, animals may not be the best pre- 
dictor or model; therefore, in early phases of research, 
safety monitoring encompasses a very broad range of 
parameters until some level of risk is discharged. While 
the predictive nature of pre-clinical studies cannot be 
fully understood until the treatment is used in humans, 
animal studies are still commonly used simply due to 
lack of better models that can reliably reduce risk to 
humans. 

The relationship between the adverse events and 
the disease may be obvious, as in cases of hallucina- 
tions following new therapy for insomnia or dizziness 
(due to low blood pressure) with new blood pressure 
medications. Others AEs, such as dry mouth following 
a new therapy for insomnia, may not be easily tied to 
the disease. AEs are categorized by their severity (mild, 
moderate, or severe), frequency of occurrence, and 
duration. Since most studies are conducted as double 
blind, the physician does not know what treatment was 
given to the patient. Therefore AEs are also categorized 
as treatment related, possibly treatment related, or not 
treatment related in order to establish causality or rela- 
tionship to the treatment. 

All AEs observed during clinical trials must be re- 
corded. If an AE fits the criteria to be classified as seri- 
ous, it must be reported within a specific time frame 
to the proper authorities (including but not limited to 
regulatory agencies, ethics committees/institutional re- 
view boards, safety monitoring boards, and the sponsor 
company). Records of minor AEs are documented and 


sent on a regular basis, most often annually, to the regu- 
latory authorities. 

Serious adverse event reports are distributed to ev- 
eryone involved in a study as a means to inform in- 
vestigators and ensure patient safety. Serious adverse 
event reports outline the event, the opinion of the local 
investigator, and the opinion of the sponsor regarding 
the seriousness of the event in regards to the overall AE 
profile of the compound. This process allows the spon- 
sor and all the investigators to review data while the 
study is still ongoing and flag potential problems with 
the study treatment. 


Pharmacokinetic End Points 


Pharmacokinetic end points are commonly monitored 
in phase I and phase II clinical trials. They involve the 
measurement of drug concentrations in the blood or 
plasma and are used to characterize the disposition/ 
parameters about the drug in the body (metabolism, dis- 
tribution, availability, etc). The drug concentration, or 
exposure, is related in many cases to the desired effect or 
to the AEs. One reason for monitoring the concentrations 
in clinical trials is to ensure that the drug exposure does 
not exceed a level that was determined in animal toxicity 
studies to be potentially toxic or harmful. The exposure 
level that researches stipulate as the cutoff is commonly 
called the no observed adverse event level and is pre- 
sumed to be a threshold for safety in humans as well. 

Depending on the trial design and the subject popu- 
lation, the pharmacokinetics of a drug may vary sig- 
nificantly. Thus it is evaluated in many cases: following 
single-dose and repeat-dose administration, with and 
without food, in different age and gender groups, and 
in specific patient populations, such as those with he- 
patic (liver) or kidney insufficiency. Since co-adminis- 
tration of the tested drug with other drugs may alter the 
pharmacokinetics of either drug, changes in the drug’s 
pharmacokinetics are also evaluated in drug-drug inter- 
action studies. 


STATISTICAL CONSIDERATIONS 
IN CLINICAL TRIALS 


Some common questions in clinical trial that need sta- 
tistical support are: 


What is valued as a measurement of the desired effect? 


What study design will best help me to answer my 
questions? 


How many subjects will I need? 


Is the observed effect significant (that is, when com- 
pared to the placebo or active control)? 


In clinical trials, just as in any other scientific 
experiment, statistical considerations have an essen- 
tial role in the design, data monitoring, analyses, and 
reporting of the study. It is important for any inves- 
tigator who does not have a mathematical/statistical 
background become familiar with the fundamentals of 
statistics. The authors of this chapter assume that read- 
ers have encountered the basic principles of statistics. 
While some principles will be described, the intent of 
this section is not to teach readers statistics but to high- 
light some statistical considerations relevant for clini- 
cal trials. Familiarity with these principles facilitates 
improved collaboration with the study statistician, re- 
sulting in better study designs and more informative 
results. Readers interested in widening their statistical 
knowledge are encouraged to read Chow and Liu’s De- 
sign and Analysis of Clinical Trials (2004) and Moyé’s 
Statistical Monitoring of Clinical Trials: Fundamentals 
for Investigators (2006). 


Statistical Versus Clinical Significance 


Ultimately, statistical analyses provide the investigator 
with a definite answer as to whether the effect observed 
in the test group is significantly different from that ob- 
served in the placebo or active control group. However, 
it should be emphasized that statistical significance 
does not always relate to the clinical importance of the 
treatment effect. Let’s take an example of a new com- 
pound being investigated as a new therapy to decrease 
plasma levels of the LDLc. 

The statistical analysis may find that the inves- 
tigated new treatment produced significantly lower 
levels of LDLc than the placebo and active control 
treatments (12% and 4%, respectively). However, a 
commonly agreed-upon level of clinical significance 
for LDLc reduction treatments is 15% or greater. 
(Please note that any reduction in LDLc is considered 
good. However, to develop a new product to lower 
LDLc, a magnitude of 15% or greater is thought to 
add significant benefit to counter risks of long-term 
administration of the compound.) Thus, while statis- 
tical significance may be observed, in order to show 
clinical significance, a different benchmark may have 
to be met. 

Furthermore, the minimal difference observed 
between the new treatment and the standard care 
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therapy (active control) will not convince any treat- 
ing physician to replace the current therapy of his or 
her patient. While knowledge of and experience with 
the standard care therapy has accumulated, there are 
many uncertainties regarding the AEs of the new treat- 
ment. 

The clinical significance is also related to the sever- 
ity of the disease and availability of other drug treat- 
ments. While we do not automatically accept 12% in 
LDLc reduction compared to the placebo as substan- 
tial to warrant manufacturing and marketing of a new 
product for elevated cholesterol, similar magnitudes of 
change observed for a new drug tested for a rare form of 
cancer with no available treatment may be considered 
clinically relevant. 


Sample-Based Research 


When a researcher conducts a clinical trial with a new 
treatment for schizophrenia, he recruits 300 patients 
for the study. While he is clearly interested in learning 
about the effect in his 300 patients, the real intention 
of the study is to take the finding and apply it to the en- 
tire patient population (~24 million worldwide, accord- 
ing to the World Health Organization). While studying 
the new treatment in the entire population is impos- 
sible, the researcher may claim that his results apply 
to the entire population. Trying to extrapolate conclu- 
sions from a small population on a large population 
always introduces uncertainties. There is no guarantee 
that any chosen sample is a perfect representative of 
the entire population. However, following sound sta- 
tistical principles makes it more likely that the results 
obtained from the small sample closely represent the 
results of the population from which the sample was 
drawn. 


Hypothesis Testing 


When comparing the new treatment with the placebo 
treatment, we may be facing two kinds of rival hypoth- 
eses. According to the null hypothesis (H,), the basic 
statistical assumption is that the new treatment is not 
different from the control (i.e., they are the same). Since 
we are dealing with living entities, the results for the 
different treatments will not be identical but should be 
similar. Therefore, any observed difference between the 
treatments is considered to be by chance if the null hy- 
pothesis is true. Obviously, the expectation of the inves- 
tigator is that the observed results will support rejection 
of the null hypothesis and acceptance of the alternative 
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hypothesis (H,), which shows that the observed differ- 
ence is genuine. 

When one is trying to decide if the observed effect 
is truly different from the placebo effect, one simple ap- 
proach is to compare the statistical means and to deter- 
mine, prior to the beginning of the study, an acceptable 
value as a cutoff for the effect. This method is referred 
as a point estimate, where the effect ratio (drug: pla- 
cebo) is predetermined. If the calculated value of the 
ratio is larger than the predetermined value (e.g., larger 
than 1.25), the effect of the test drug may be considered 
superior to that of the placebo treatment. This type of 
estimation approach is very easy to interpret. However, 
as will be described below, the estimation approach 
does not provide the maximal information from the 
comparison and therefore, in most cases, is not accept- 
able for comparison of drug effects. 

If we are conducting a clinical trial with only a 
sampling of the population, we would like to know the 
probability that conducting a similar trial will provide 
the same answer. (Probability is the numerical mea- 
sure of the likelihood that an event will occur, and its 
value ranges from 0 to 1.) The normal distribution is the 
most important probability distribution for experimen- 
tal analysis. It has a bell-shaped curve and is defined 
by the mean and the standard deviation. Figure 3.1 il- 
lustrates a hypothetical case of a normal distribution: 
randomly measuring the height of 1,000 adult males 
(25-65 years of age) may produce an approximate nor- 
mal distribution, with the average height being mea- 
sured most frequently (left panel). When these results 
are transformed to probability (z score, right panrel), 
the area under the distribution curve is equal to 1 
(100%). Let’s assume that these 1,000 subjects are the 
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Figure 3.1 Normal distribution and probability. 


Note: The 95% confidence interval lies within two standard deviations from the mean. 


real population. Now, we randomly measure the aver- 
age height of groups of 20 subjects. Each small group 
(sample) will have its own average. A 95% confidence 
interval means that 95% of the time, the average of a 
sample group will lie within two standard deviations 
of the mean of the real population. Since the distribu- 
tion curve is symmetrical, there is a 2.5% chance for a 
sample average to fall in each far end (tail) of the curve 
(2.5 + 2.5 = 5%, thus accounting for the whole 100%). 
Similarly, three standard deviations will describe 99.7 % 
of the sample means, with 0.15% falling into each tail 
(Moore, 1995). 

The principles of probability, normal distribution 
and confidence interval apply when the effect of new 
drug is being tested in a clinical trial. According to the 
null hypothesis (H,), the distribution of the effect re- 
sults for the tested drug (our sample) and the control 
treatment (our real population) should be similar. The 
probability that the observed effect will occur if the null 
hypothesis is true is calculated. If this p value is very 
small (typically < 0.05), then the result is statistically 
significant and the null hypothesis is rejected in favor of 
the alternative hypothesis. 

Figure 3.2 compares the effects of two new inves- 
tigational treatments (A and B) to the effect of placebo 
treatment. The mean effects of both treatments (A and 
B) are smaller than the mean effect of the placebo treat- 
ment. If a point estimate approach were to be taken, 
both treatments A and B may be considered different 
from the placebo. However, for treatment A, the mean 
still resides within the 95% confidence interval of the 
placebo. Thus treatment A is considered to be not dif- 
ferent from the placebo (null hypothesis is accepted = 
no effect). For treatment B, the mean resides outside 
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Figure 3.2 Null hypothesis rejection and acceptance of the alternative hypothesis for cases where p < 0.05. 


the 95% confidence interval of the placebo. Thus treat- 
ment B is considered to be significantly different from 
the placebo (null hypothesis is rejected = alternative 
hypothesis is accepted = true effect). 


Real life | Thenewtherapy | The new therapy 
works doesn't work 


Type | Error, (c), 


jateak Errors in Hypothesis Testing 

igiit In any decision making there is the possibility that one 
will make mistakes. Incorrectly rejecting the null hypoth- 
esis is one possible error (type I error; œ [alpha]); an- 
other is incorrectly accepting it (type II error; 2 [beta]). 
Since these two errors have different consequences, they 
Not positive are treated differently. As illustrated in Figure 3.3, one 
typically 20% typically 80% possibility is that we wrongly decide that the results of 
our clinical trial are positive, whereas in real life the new 
therapy doesn’t work. A false-positive decision poses a 
Figure 3.3 Hypothesis testing. potential risk to society—approval of a drug that does not 


Type II Error, (B) 


sometimes 10% | sometimes 90% 
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work. Therefore, willingness to accept such a decision is 
low and historically has been set at 5% for each study. 

The other possibility is that, although in real life the 
new therapy is supposedly effective, the results of our 
clinical trial are negative (i.e., no difference between 
the treatments). A possible outcome of such a false- 
negative decision may be discontinuation of the devel- 
opment of an efficient compound. As devastating as it 
may be to the investigator and to the sponsor, such a 
decision does not pose a real risk to society, and there- 
fore the willingness to accept such a decision is higher. 
The commonly accepted £ value in clinical trials is 20% 
(or 80% power). However, in many clinical trials that 
are sponsored by pharmaceutical companies, a value of 
10% is used (90% power). 


Sample Size Estimation 


When one is planning a clinical trial, it is very impor- 
tant to consider the number of subjects necessary to 
provide a reliable result that is both statistically and 
clinically relevant. Enrolling too many subjects is both 
ethically and financially undesirable. Enrolling too few 
subjects does not provide a reliable definitive answer 
and may result in a need for additional studies (at best) 
or cancelation of the program, resulting in the denial of 
a potentially good treatment to patients. 

Sample size is based on both statistical tools and 
on pragmatic considerations. Recruiting a large number 
of subjects for the study from a specific sick patient 
population may require large amounts of time and fi- 
nancial resources. Thus, the preferred sample size is the 
minimal required number of subjects that is sufficient 
to provide a reliable result. 

In order to estimate the sample size, the statisti- 
cian uses a formula that uses the alpha (false-positive) 
value (typically 5%), the adequate power (widely ac- 
cepted as 80%), and the standardized difference, which 
is constructed from the available knowledge about the 
known average effect following control or standard of 
care treatment (+SD) and the anticipated effect follow- 
ing the tested therapeutic treatment. 

In general, the sample size is larger: 


m When the differences between treatments are ex- 
pected to be small (also when comparing the treat- 
ment to active control rather than placebo control). 

m With higher powers (most likely more participants 
will be required for 90% power then for 80%). 

m With lower significance levels (reducing the chances 
for false positive [a] from 5% to 1%). 

m When measurements are highly variable. 


Since sample size estimation is based on several 
assumptions, different scenarios may yield dramatically 
different estimates of the sample size. Different size es- 
timates in turn have crucial impact on the study design 
and the required time and financial resources. While 
describing the calculation process of sample size is be- 
yond the scope of this chapter, the following example 
illustrates the effect of several scenarios on the esti- 
mated sample size. A study is planned to test if a new 
treatment is better than the standard therapy. While the 
observed effect size with the standard therapy is 50%, 
the anticipated effect size of the new treatment is 60%. 
The estimated sample size required in order to detect a 
treatment effect with 80% power at a 5% level of statis- 
tical significance will be 778 subjects. 

Now, if we only change our assumption about the 
anticipated effect of the new treatment to 65% (instead 
of 60%), the required sample size will drop to 341 sub- 
jects. On the other hand, if we increase the power of 
the study from 80% to 90%, the required sample size 
will increase to 1,040 subjects. These assumptions and 
the estimated required sample sizes are summarized in 
Table 3.5. 

We have tried to describe, in the most conservative 
way, the importance of statistical support throughout 
the entire process of clinical trial. In almost all cases, 
the investigators conducting trials have the support of 
well-trained statistician. It is not the intention of this 
chapter to train investigators in statistical techniques; 
rather it is to introduce them to some fundamental prin- 
ciples that need to be considered during the design of a 
study and analysis of the results. Familiarity with both 
the basic principles and the lingo facilitates better col- 
laboration between investigators and the study statisti- 
cians, ensuring the selection of the appropriate designs 
as well as producing the desired significant statistical 
and clinical result. 


EVIDENCE-BASED MEDICINE, 
PSYCHOLOGY, AND 
BEHAVIORAL SCIENCES 


The next portion of the chapter will outline the im- 
pact that clinical trials have on the clinical practice of 
medicine, psychology, and behavioral sciences. We will 
try to emphasize how well-planned clinical trials have 
an actual influence on policy changes, such as recom- 
mendations to treat patients with a specific treatment 
or therapy. At the same time, the uselessness of small- 
scale studies that are not controlled or randomized will 
be highlighted. 
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The Effect of Different Assumptions on the Desired Sample Size 
for a Theoretical Clinical Trial 


SCENARIO A 
Observed effect with 50% 
standard care therapy 
Anticipated effect 60% 
of the new treatment 
Power 80% 
Alpha 5% 
Required total 778 
number of subjects 


The small size and limited scope of individual in- 
vestigations rarely, on their own, influence treatment 
paradigms for a particular disease treatment strategy or 
the prescribing of a class of medications. However, the 
compilation and subsequent analysis of many literature- 
based sources via the power of meta-analyses, as uti- 
lized in an evidence-based approach, can profoundly 
influence the direction taken or strategies utilized in a 
therapeutic area. 

Conducting controlled, randomized clinical trials 
and publishing the results are key elements of the prac- 
tice of evidence-based medicine (EBM). The process of 
systematically evaluating the quality of available evi- 
dence relevant to the risk and benefit of a treatment is 
currently the gold standard in medical practice. The 
term evidence-based medicine has been evolving since 
the early 1990s and refers to the ideal that health care 
professionals make “conscientious, explicit and judi- 
cious use of current best evidence” (Sackett, Rosenberg, 
Gray, Haynes, & Richardson, 1996) in their everyday 
practice when making decisions about the care of indi- 
vidual patients. Health care professionals should base 
their treatment decision upon the most scientifically 
valid medical literature. 

In order to evaluate the strength or robustness of 
evidence, EBM categorizes different types of clinical ev- 
idence and ranks them according to their freedom from 
bias. Review of several well-controlled randomized 
clinical trials is usually accepted as providing strong 
medical evidence, whereas sporadic or anecdotal infor- 
mation is usually biased and not controlled and there- 


SCENARIO B SCENARIO C 
50% 50% 
65% 60% 
80% 90% 

5% 5% 
341 1040 


fore only provides unsubstantiated or weak evidence of 
efficacy and safety. 

An example of how EBM can influence the prescrip- 
tion medicine can be found in the psychiatric field. The 
FDA performed a meta-analysis of several hundred trials 
of a number of antidepressants. The results suggested 
that the antidepressants included in the analysis may 
increase the risk of suicide in persons younger than 25. 
Subsequently, the FDA required all antidepressants to 
carry a black box warning describing this potential. 


Level of Evidence and Category 
of Recommendation 


Organizations have recently tried to develop standards 
for improving the reporting of clinical trials. The inten- 
tion of standards for reporting is to provide guidance on 
how to conduct trials and how to report them for pub- 
lication. Inadequate reporting may provide overly opti- 
mistic estimates of treatment effects. The Consolidated 
Standards of Reporting Trials (CONSORT) statement was 
published in 1996, revised in 2001, and subsequently 
accepted by most medical journals (Altman et al., 2001; 
Moher, Schulz, Altman, & CONSORT GROUP, 2001a, 
2001b; Stinson, McGrath, & Yamada, 2003). Currently, 
several metric systems are available for ranking evi- 
dence of the effectiveness of a treatment. The U.S. Pre- 
ventive Service Task Force has suggested five levels of 
evidence ranking, of which randomized controlled clin- 
ical trials have the highest level of evidence (Table 3.6). 
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Defined by the U.S. Preventive 
Service Task Force 


Level I 


| Suggested Level of Evidence as 


Evidence obtained from at least 
one properly designed randomized 
controlled trial. 

Level II-1 Evidence obtained from well-designed 
controlled trials without randomization. 
Level II-2 Evidence obtained from well-designed 
cohort or case-control analytic studies, 
preferably from more than one center 
or research group. 

Level II-3 Evidence obtained from multiple time 
series with or without the intervention. 
Dramatic results in uncontrolled trials 
might also be regarded as this type of 
evidence. 

Level III Opinions of respected authorities, based 
on clinical experience, descriptive 
studies, or reports of expert committees. 


The UK National Health Service has presented similar 
methods. 

Once the quality of the studies has been evaluated, 
a recommendation about whether clinicians should dis- 
cuss or apply the new treatment with their patients can 
be made. Table 3.7 presents the five grades of recom- 
mendations as defined by the U.S. Preventive Service 
Task Force (2002-2003), based on the quality of evi- 
dence and the balance of risk versus benefit. 


Published Clinical Trial Results: 
The Source of Evidence-Based Medicine 


In general, there are two sources that publish the results 
of clinical trials: the study sponsor (mainly pharmaceu- 
tical companies developing drugs) and independent re- 
searchers. Until recent years, results of only a limited 
number of studies were published for various reasons, 
depending on the source and nature of the results; in 
many cases there appeared to be bias in favor of publi- 
cation of positive results. Due to the burden of perform- 


ing independent comparative studies, a limited number 
of such studies are being conducted; these are mainly 
supported by the government (such as the National 
Institutes of Health in the United States). As a result, 
objective EBM evaluations have been hard to achieve 
since they relied on a meta-analysis of the available 
published data. 

In recent years, two FDA-led initiatives that should 
influence the quality and objectivity of EBM were put 
into place. 

As a result of U.S Public Law 110-85, Title VIII 
(the Food and Drug Administration Amendments Act 
of 2007), the majority of clinical trials conducted in pa- 
tients in the United States or sponsored by a U.S.-based 
company are to be published in the ClinicalTrials.gov 
database and Web site. While the database originally 
contained useful information about studies, it did not 
require publication of the results of completed studies. 
Following the retraction of several drugs from the pre- 
scription market due to toxicity findings, the new law 
mandates the expansion of the ClinicalTrials.gov Web 
site for better tracking of the basic results of clinical tri- 
als. The main results summary must now be published 
less than 90 days after study completion. The immedi- 
ate consequence of this law is that negative and inferior 
results have to be published in addition to any positive 
results. Thus more objective EBM investigations can 
now be conducted. 

While in the United Kingdom comparative effec- 
tiveness studies are conducted by the private sector, a 
limited number of such studies have been conducted in 
the past in the United States. Due to the need for objec- 
tive and transparent decision making in the comparison 
of treatment options, the 2009 economic stimulus bill 
allocated money to support this type of research. Such 
research will allow doctors, health insurance compa- 
nies, and the government to select the best treatment 
options for patients. 


Evidence-Based Practice in Psychology 
and Behavioral Fields 


Evaluating the quality of new treatments in psychology 
and behavioral fields and deriving recommendations for 
them may be somewhat more complicated than EBM 
can accommodate. First, psychological and behavioral 
clinical trials cover both interventions that employ sub- 
stances and interventions that do not. While trials with 
substance interventions are expected to be performed 
according to the rigorous guidelines of the Food and 
Drug Administration or other regulatory agencies, in- 
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| Categories of Recommendation by the U.S. Preventive Service Task Force 


GRADE 


A (Strongly recommended) 


B (Recommended) 


C (No recommendation) 


D (Not recommended) 


“T” statement (insufficient 
evidence to make a 
recommendation) 


DEFINITION 


The USPSTF recommends the service. 
There is high certainty that the net 
benefit is substantial. 


The USPSTF recommends the service. 
There is high certainty that the net 
benefit is moderate or there is moderate 
certainty that the net benefit is moderate 
to substantial. 


The USPSTF recommends against 
routinely providing the service. There 
may be considerations that support 
providing the service to an individual 
patient. There is at least moderate 
certainty that the net benefit is small. 


The USPSTF recommends against the 
service. There is moderate or high 
certainty that the service has no net 
benefit or that the harms outweigh the 
benefits. 


The USPSTF concludes that the current 
evidence is insufficient to assess the 
balance of benefits and harms of the 
service. Evidence is lacking, of poor 
quality, or conflicting, and the balance 
of benefits and harms cannot be 
determined. 


SUGGESTIONS FOR PRACTICE 


Offer or provide this service. 


Offer or provide this service. 


Offer or provide this service only 
if other considerations support the 
offering or providing the service in 
an individual patient. 


Discourage the use of this service. 


Read the clinical considerations section 
of the SPSTF’s recommendation 
statement. If the service is offered, 
patients should understand the 
uncertainty concerning the balance 

of benefits and harms. 


terventions that do not use substances are not always 
required to employ these criteria. Several methods, in- 
cluding the use of two-group parallel designs and the 
blinding of patients as well as clinicians, are likely to be 
difficult for many clinical psychological trials. The use 
of placebo control groups remains a challenge for psy- 
chological interventions. Other differences arise from 
the patient’s diagnosis and prognosis: a conventional 
substance treatment is intended to treat one disease or 
symptom (hypertension, for example), whereas psycho- 
logical intervention is more often holistic and intended to 
treat an array of symptoms. While the focus of random- 
ized clinical trials is the comparison of two time points 
(after treatment vs. before treatment), psychological 


treatment is also concerned with knowing the course 
of change during treatment (Laurenceau, Hayes, & 
Feldman, 2007). 

The American Psychological Association has devel- 
oped a set of criteria for considering psychological treat- 
ments to be empirically supported or evidence based. 
The criteria published in 1995 involve demonstration of 
statistical significance either in clinical trials with ran- 
domized group designs or by a large series (n = 9) of 
single-case experiments (Chambless et al., 1995.) 

In 2005 the American Psychological Association 
Presidential Task Force on Evidence-Based Practice de- 
fined evidence-based practice in psychology as “the 
integration of the best available research with clinical 
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expertise in the context of patient characteristics, cul- 
ture, and preferences” (Levant, 2005). According to the 
task force recommendations (which were later adapted 
by the American Psychological Association), evidence- 
based practice in psychology should be applied to any 
kind of intervention, including assessment, diagnosis, 
prevention, treatment, psychotherapy, and consultation. 

In addition, the statement suggests that health 
care providers “join together to ensure that the re- 
search available on psychological practice is both clin- 
ically relevant and internally valid. It is important not 
to assume that interventions that have not yet been 
studied in controlled trials are ineffective. However, 
widely used psychological practices as well as innova- 
tions developed in the field or laboratory should be 
rigorously evaluated and barriers to conducting this 
research should be identified and addressed” (Levant, 
2005). It supports the notion that the treating psychol- 
ogist makes the ultimate decision regarding a particu- 
lar intervention or treatment plan “in collaboration 
with the patient, based on the best clinically relevant 
evidence, and with consideration for the probable 
costs, benefits, and available resources and options” 
(Levant, 2005). 


Evidence-Based Practice: The Case 
of Nonpharmacological Treatments 
for Insomnia 


The following example illustrates how evidence-based 
practices have been used to determine the effects of 
psychological and behavioral interventions in order to 
identify and recommend best-practice interventions to 
practitioners. 

Insomnia is a highly prevalent sleep disorder 
that has been associated with poor job performance 
and quality of life, as well as an increased risk of co- 
morbidities such as depression and chronic use of 
hypnotics. Insomnia can be a primary disorder or a 
secondary disorder, where the insomnia is a symptom 
of, or associated with, other medical or psychiatric ill- 
nesses. There are several treatment options available 
for insomnia, including psychological/behavioral in- 
terventions, pharmacologic medications, and comple- 
mentary or alternative therapies (herbal/dietary sup- 
plements, etc.). 

The recognition that psychological and behavioral 
factors play an important role in insomnia has led to an 
increased interest in therapies targeting these attributes. 
In 1999, a review summarized the evidence related to 
the efficacy of psychological and behavioral treatments 
for persistent insomnia. 


A task force appointed by the American Academy of 
Sleep Medicine conducted a systematic review on treat- 
ment studies published between 1998 and 2004 in an 
effort to constructively evaluate current psychological/ 
behavioral treatment approaches to insomnia (Morin, 
Bootzin, Buysse, Edinger, Espie, & Lichstein, 2006). Stud- 
ies had to use one of the following designs to be included 
in the task force’s review: randomized controlled trial, a 
nonrandomized group, a clinical case series, or a single- 
subject experiment with a minimum of 10 subjects. Of 
53 relevant publications, 16 studies were rejected and 
37 studies were found to (n = 2,246 subjects/ patients) 
meet the inclusion criteria. Readers should note that 30% 
of the conducted clinical trials that were published in 
journals were not even evaluated because of their poor 
study design. The task force used the Sackett system 
(1993) to determine the evidence level of each study se- 
lected for evaluation (all of which were peer reviewed). 
This evidence ranking system (which is similar to the 
method described in Table 3.6) considers well-designed 
randomized clinical trials to provide the highest level of 
evidence, and non-randomized historic studies or case 
reports to provide the lowest levels of evidence. After 
evaluating the evidence level of every study, the task 
force integrated the information and was able to develop 
recommendations. These recommendations were later 
approved by the board of directors of the American Acad- 
emy of Sleep Medicine and were published as guidelines 
(Morgenthaler et al., 2006) and are expected to have a 
beneficial impact on professional behavior and patient 
outcomes and, in some cases, on health care costs. 

The guidelines state that psychological and behav- 
ioral interventions are effective and recommended in the 
treatment of chronic primary insomnia, secondary in- 
somnia, insomnia in older adults, and insomnia among 
chronic hypnotic users. Six specific types of therapies 
were found to be effective and are recommended to be 
used as a single therapy in the treatment of chronic in- 
somnia. However, the task force determined that there 
was insufficient evidence available to make recommen- 
dations for utilization of one therapy over another, or 
to recommend a single therapy versus a combination 
of psychological and behavioral interventions. The task 
force determined that there was insufficient evidence 
for three specific therapies to be considered an option 
as a single therapy. Task force recommendations are 
summarized in Table 3.8. 


CONCLUSION 


The impact that well-designed, randomized, controlled 
clinical trials have on clinical practice in medicine, psy- 
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Summary of the Recommendations of the American Academy of Sleep Medicine Regarding 
Psychological and Behavioral Treatments for Insomnia 


General recommendations Psychological and behavioral interventions are effective and recommended in the 
treatment of: 

E chronic primary insomnia 

E secondary insomnia 

E insomnia in older adults 


E insomnia among chronic hypnotic users 


Recommendations about 
specific therapies 


Sufficient evidence 

The following interventions were found 
effective and recommended as therapies 
for the treatment of chronic insomnia: 


Insufficient evidence 
Evidence was not sufficient for the 
following interventions to be an 


E Relaxation training 
E Sleep restriction 
E 


cognitive therapy) 


is unchanged 
E Biofeedback 


T. Morgenthaler et al., 2006. Sleep, 29(11), 1415-1419. 


Cognitive behavior therapy, with or 
without relaxation therapy 
E Multicomponent therapy (without 


option as a single therapy: 
E Cognitive therapy 
E Sleep hygiene education 
E Imagery training 


E Paradoxical intention recommendation 


From “Practice Parameters for the Psychological and Behavioral Treatment of Insomnia: An Update. An American Academy of Sleep Medicine Report,” by 


chology and behavioral sciences has been reviewed on 
a high level. When considering new studies, clinicians 
and practitioners should keep in mind that only stud- 
ies providing credible evidence of effectiveness should 
be considered when choices need to be made about 
new treatments, therapies, and policies. When poorly 
designed studies are conducted, many efforts and re- 
sources are invested, with little overall impact on the 
therapeutic approach. 
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IMPLEMENTING AN EMPIRICALLY 
SUPPORTED PSYCHOTHERAPY 
PRACTICE 


In this chapter we summarize findings from practice- 
focused research conducted over the past 14 years at 
a large university counseling center. The most formal 
phase of our research involved gathering, archiving, 
and examining outcomes and was prompted by our 
adoption in 1995 of the 45-item Outcome Question- 
naire (OQ-45) as the counseling center’s preferred tool 
for evaluating psychotherapy outcomes. Most of this 
research was conducted to help us better understand 
how our clients responded to the psychotherapy ser- 
vices we offered. Some early findings were surprising 
and prompted follow-up questions. Several of our find- 
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ings contradicted traditional training and assumptions, 
prompting changes that benefited clients and which we 
hope others will consider. 


OUR FACILITY 


The Counseling and Career Center (CCC) is located in 
the student union building at Brigham Young University 
(BYU), Provo, Utah. There are also BYU campuses in 
Rexburg, Idaho, and Laia, Hawaii. All three campuses 
are owned by the Church of Jesus Christ of Latter-day 
Saints but are administered separately. This chapter 
considers personal counseling and psychotherapy ser- 
vices provided by the CCC at BYU-Provo. 

With an enrollment of approximately 32,000 stu- 
dents, BYU-Provo is the largest religiously affiliated 
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university in the United States, and the nation’s second- 
largest private university. The CCC offers free services 
to full-time students, without session limits. CCC ser- 
vices include psychotherapy, academic support, aca- 
demic major and career advising, and career placement 
services. Only psychotherapy services are reviewed in 
this chapter. 


CLIENTS 


Demographics 


Our database includes the records of all 23,024 clients 
who have scheduled and attended therapy appoint- 
ments since June 1996, when our most recent database 
was established. Gender is recorded for 22,983 of these 
clients, 13,943 (60.7%) of whom are women and 9,040 
(39.3%) of whom are men. Birthdates are available for 
22,918 of our clients; the average age at first appoint- 
ments was 22.66 years (SD = 4.31). Our youngest and 
oldest clients were 15.0 and 67.2 years old on the day 
of their first appointment. Report of race and ethnicity 
is voluntary at BYU. Declarations were given by 22,010 
(95.60%) of our clients: 149 (0.65%) identified them- 
selves as Black, 262 (1.14%) as American Indian, 477 
(2.07%) as Asian, 386 (1.68%) as Pacific Islander, 1,213 
(5.27%) as Hispanic, and 19,328 (83.95%) as non- 
Hispanic White, and 195 (0.85%) identified themselves 
as “other.” Marital status is known for 22,729 (98.7%) 
of our clients: 12,198 (53.0%) are single, 10,177 (44.2%) 
are married, 335 (1.5%) are divorced, and 19 (0.1%) 
are widowed. 


Diagnoses 


During the first session, therapists recorded 180 differ- 
ent diagnostic impressions from Axis I and Axis II of 
the fourth edition and the text revision of the fourth 
edition of the American Psychiatric Association’s Diag- 
nostic and Statistical Manual of Mental Disorders (1994, 
2000). Because the modal length of cases at the CCC is 
one session and median case length is four sessions, 
early diagnosis of clients is not emphasized. 


Presenting Problems 


In 1994 the CCC joined a 36-university study orga- 
nized by the Research Consortium of Counseling and 
Psychological Services in Higher Education to exam- 
ine distress among college counseling center student 
clients. The Research Consortium was begun by the 


Association of University and College Counseling Cen- 
ter Directors, with headquarters at the Counseling and 
Mental Health Center at the University of Texas, Aus- 
tin. Clients participating in the research completed the 
OQ-45, which the CCC had already adopted, and sev- 
eral surveys designed by the consortium. These surveys 
included an alphabetically organized 42-item present- 
ing problem checklist (PPC; Draper, Jennings, & Barón, 
2003), which our faculty found helpful and voted to 
adopt as part of the initial paperwork to be completed 
by all new clients. 

The PPC asks respondents to rate the degree of dis- 
tress they experience in 42 potential problem areas, in- 
cluding academic, drug and alcohol, emotional, familial, 
interpersonal, sexual, and life planning domains. The 
PPC includes an open-ended 43rd problem item labeled 
“Other,” which respondents can rate and for which a 
duration rating can be given. Ratings and scoring of the 
distress ratings are as follows: none = 0; a little bit = 1; 
moderate = 2; quite a bit = 3; and extreme = 4. Respon- 
dents also indicate duration of any distress experienced; 
the ratings and scores are as follows: less than a week = 0; 
1-4 weeks = 1; 1-6 months = 2; 6-12 months = 3; 1-3 
years = 4; and more than 3 years = 5. 

Examination of our archived PPCs revealed that 
nearly all CCC clients reported that multiple problems 
were causing distress. On average, BYU students seek- 
ing treatment report 16 problem areas creating at least 
“a little bit” of distress. The most frequently endorsed 
PPC items at the CCC are, in descending order: academ- 
ics, school work, or grades; anxiety, fear, worries, or 
nervousness; depression; self-esteem or self-confidence; 
concentration, tied with procrastination or getting moti- 
vated; stress management, tied with uncertainty about 
life after college, and tied with perfectionism; and deci- 
sions about a career or major. 

Factor analyses conducted with different data 
sets at the different universities at which the PPC was 
administered show that PPC factor structure differs 
by setting and gender, suggesting that different con- 
stellations of problems present together based on the 
culture, background, or gender of the client in ques- 
tion. Women seeking services at the CCC report more 
problems and rate them as causing more distress than 
do men. 


Is Client Psychopathology 
Increasing or Decreasing? 


In a widely cited article about university counseling, 
Gerald Stone and James Archer (1990) predicted that 
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during the 1990s, students seeking services at college 
and university counseling centers would come with 
more symptoms of greater severity. As part of her dis- 
sertation research, Karen Evans (2005) evaluated this 
prediction at BYU by examining the PPCs and initial 
OQ-45s completed by 14,603 individuals from fall 1994 
through summer 2004. 

Evans looked for escalating distress by collaps- 
ing data into three equally sized groups. This adjusted 
for annual fluctuations and differences in sample size 
caused by BYU’s increased enrollment and our growing 
caseload. The comparisons yielded somewhat contra- 
dictory patterns. Average number of PPC items endorsed 
and average total distress scores decreased over the pe- 
riod examined, Fs(2, 14,600) > 13, ps < .001. OQ-45 
scores, however, increased over the same time period, 
F(2, 11,203) = 24.68, p < .001. 

Evans was puzzled by the contradiction between 
the two scales. She suggested that the PPC provides 
a list of problems, a few related to emotional distress, 
such as anxiety and depression, balanced against many 
more that are developmental in character, for example, 
distress about grades, concerns about choosing a major 
and career, dating concerns, confusion about beliefs and 
values, reading and study skills problems, and trouble 
adjusting to the university. The OQ-45 consists of items 
that focus on emotional distress. It is possible that over 
the 10 years examined, developmental concerns grew 
somewhat less important among clients seeking treat- 
ment at the CCC while, as Stone and Archer (1990) 
predicted, the emotional distress that the OQ-45 is de- 
signed to measure increased. 


THERAPISTS 


Over the period of time researched, psychotherapy 
at the CCC was provided by 244 professionals and 
trainees. The professionals were 51 psychologists, 2 
social workers, and a marriage and family therapist. 
The CCC’s professional therapists have clinical fac- 
ulty status, and some are assistant clinical professors, 
associate clinical professors, and clinical professors. 
Associate clinical professor and clinical professor are 
tenured ranks. Therapists describe themselves as hav- 
ing certification, training, or preferences for a wide 
array of therapeutic orientations; most also describe 
themselves as adopting an eclectic or integrative mix- 
ture of therapeutic techniques. Three psychiatrists 
and a psychiatric nurse-practitioner provided psychi- 
atric consultation at the CCC, prescribing psychotropic 
medications. 


Trainees were 18 postdoctoral residents, 41 interns, 
160 doctoral psychology students, and 3 master’s stu- 
dents in social work. Twelve of the residents, five of 
the interns and seven student therapists, eventually 
joined our faculty as professionals, providing clinical 
services in multiple roles as their training progressed. 
Trainees came from 34 accredited doctoral programs 
in professional psychology, including our own univer- 
sity’s clinical and counseling psychology programs. 
All trainees were supervised onsite by our licensed 
professionals. 


APPOINTMENTS AND SESSIONS 


Use Patterns 


During the period examined, 23,024 clients attended a 
total of 218,331 therapy sessions (M = 9.48; Mdn = 4; 
mode = 1) out of a total of 275,440 appointments (M = 
11.38; Mdn = 5; mode = 1). Appointments consisted 
of 27,699 intakes (10.1% of appointments), 178,491 in- 
dividual appointments (64.8%), 38,488 group sessions 
(13.97%), 15,928 couple’s sessions (5.78%), 7,604 
biofeedback appointments (2.76%), 4,543 psychiatric 
consultations (1.65%), 2,264 daytime crises (0.82%), 
and 423 evening crises (0.15%). Clients scheduled but 
failed to attend 57,109 (20.73%) of these 275,440 ap- 
pointments. Missed appointments were divided among 
23,960 no-shows (8.7% of appointments), 15,713 ap- 
pointments rescheduled by clients (5.7%), 11,048 can- 
cellations (4.01%), and 9,343 appointments resched- 
uled or missed by therapists (3.39%). 


The Shape of the Caseload 


The distribution of case lengths is distinctly non-normal. 
Figure 4.1 presents a histogram depicting the distribu- 
tion of psychotherapy case lengths, showing the number 
of cases at each case length and the percentage of all 
cases represented at each case length. A distinct, sharply 
positive skew is evident in the distribution. 

The distribution of our cases in Figure 4.1 shows 
that the notion of an average case or average client is 
not empirically supportable. The average case length, 
9.48 sessions per client, provides a meaningful gauge of 
overall session use by clients, but this average does not 
provide useful information about any central tendency 
for case length. The next most commonly used indicator 
of central tendency, the median, which is four sessions 
among our clients, reveals the middle of the distribu- 
tion of cases, showing that 50% of cases ended by the 
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fourth session and that 50% ended thereafter. The ex- curvilinear function of case length. The model accounts 
treme differences between the two ends of the distribu- for 97% of the variability in case lengths; R? = .974, p < 
tion, however, reduce the usefulness of any index of __.001. The best-fitting model depicts percentage of case- 


central tendency. Our most common clients, the 4,934 load taken up by a case of any given length as the recip- 
clients who attended an intake or crisis session and did rocal of the length of the case. This function is: percent 
not return, account for 21.4% of our caseload. These of caseload = (1/case length X 23.7) — .2. Thus, clients 
one-session clients have very little in common with whose treatment lasts one session can be expected to 
our 20 longest-treated clients, who account for 0.09% account for 23.5% of our caseload ([1/1 x 23.7] - .2 
of our caseload and attended a total of 5,141 sessions. = 23.5). Clients whose treatment lasts five sessions can 
Though both groups of clients sought psychotherapy, be expected to account for 4.54% of our caseload ([1/5 
the pattern of their treatments is so different as to make x 23.7] — .2 = 4.54); clients whose treatments last 10 


their cases qualitatively distinct from each another. sessions can be expected to account for 2.15% of our 

Standard deviations have no meaning in distributions caseload. 

as asymmetric as the distributions of sessions and ap- The regularity of the distribution also allows for ac- 

pointments for this sample. curate prediction of the likelihood that a client will return 
Though the distribution of case lengths is remark- for the next appointment. Again, using a model derived 


ably skewed and asymmetrical, the distribution of case from the curve estimation procedure (R? = .904, p < 
lengths is remarkably regular and predictable. The 001), the best-fitting model predicts the likelihood a cli- 
SPSS Regression Curve Estimation procedure was used ent will return for a next session given the number of the 
to build a model of our caseload as a function of case current session: likelihood of return = .821 + .0357 x 
length. The best-fitting model describes caseload as a natural log (current session number). Thus, if today were 
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a client’s first session, the likelihood that he or she will 
return for a second session would be .821 [In(1) = 0; 
.821 + .0357 X In(1) = .821]; the probability of a third 
session, given a second session, would be .846 [In(2) = 
.693; .821 + .0357 X In(2) = .846]; the probability of 
an eleventh session, given attendance at a tenth session, 
would be .903. 

We were surprised by the skewed distribution of case 
lengths, by our finding that our most common cases last 
just one session, and by our finding that the distribution 
conforms so consistently to a simple mathematical func- 
tion. When we searched the psychotherapy literature to 
see what others have written about case lengths, we 
were surprised to find how few mental health research- 
ers have discussed such session-use patterns. 

Horgan (1985) reported from the large National 
Medical Care Expenditure Survey that 22.2% of clients 
receiving mental health care make just one visit, while 
25.3% make two to four visits, patterns very similar 
to the distribution of case lengths among our clients. 
Koss (1979) discussed and presented a table showing 
a sharply skewed distribution of 100 case lengths from 
the practices of seven private practice psychotherapists. 
It is almost certain that modal therapy length in this 
sample was one session, though she does not report it. 
Howard and colleagues (1989) conclude that therapists 
suffer from an illusion that their most common cases 
are long-term cases, when their most common cases are 
actually short-term cases. They present a table (p. 777) 
showing that the category of clients with the shortest 
case lengths, those attending one to four sessions, ac- 
counts for the largest percentage of cases, 24% of all 
clients treated. While skewed case lengths are an appar- 
ently common feature of psychotherapy treatment, it is 
an uncommon topic in outcome research. 

Phillips (1985, 1987, 1991) analyzed session pat- 
terns in psychotherapy outcome research studies, psy- 
chotherapy sessions at a large university counseling 
center, relapse patterns at alcohol and drug treatment 
facilities, and compliance with doctors’ orders at gen- 
eral medical practices and found that service utiliza- 
tion is remarkably regular in these settings. Attrition 
from psychotherapy, relapse during addiction treat- 
ment, and compliance with physician instructions for 
taking prescription medications all conform closely 
with decelerating curves, exponential decay curves, like 
the drop-off of case lengths in the distribution of case 
lengths at the CCC. Phillips suggested that understand- 
ing these patterns can strengthen our study of psycho- 
therapy because the elegance and regularity of similar 
mathematical functions can be used to summarize, un- 


derstand, and compare distributions of treatment usage 
in different settings. 

Phillips’s prediction, borne out in our data, makes 
his analyses compelling. Phillips made follow-up con- 
tacts with counseling clients who terminated from 
therapy after one to four sessions. Because 85%-90% 
expressed satisfaction with the treatment they had re- 
ceived, he suggested that these terminations from ses- 
sions 1 through 4 should be called attrition, not dropout. 
He further suggested that these patterns are likely best 
attributed to features of therapy delivery systems rather 
than to different kinds of therapy. His suggestions have 
largely been ignored by psychotherapy researchers. 

Phillips (1985) suggested that given the rapid attrition 
evident in patterns like the pattern found in our caseload, 
clinics should focus on “rapid response” (p. 40) during 
early sessions. We concur and attempted to treat clients 
accordingly. Several related implications follow from the 
regular, steep, decay pattern. 
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Approximately 20% of our cases end at the first ses- 
sion. An intake screening that attempts to match 
clients with therapists wastes our most common 
client’s only session. After examining the effects of 
intake screening, we abandoned classic intake ses- 
sions, as we explain below. 

Spending early sessions taking a history or formulat- 
ing a diagnosis similarly wastes treatment sessions 
for a majority of clients. A three-session diagnostic 
workup would fail to treat 43.2% of our clients. 
Diagnostic workups seem appropriate when clients 
are not on track for a positive outcome (we explain 
this further below) and after 10 or more sessions. 
The rapid attrition in our caseload raises doubts 
about application of empirically supported thera- 
pies. Empirically supported therapies are often 
guided by manuals specifying the duration of in- 
terventions, which usually extend beyond the 75th 
percentile of our case lengths. On what basis do we 
decide which elements of an empirically supported 
therapy to deliver at early sessions? 

Because short cases predominate in our caseload, 
we have focused on empirically validating interven- 
tions delivered at any session in any case, as we 
explain below. 
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Outcome as Measured with the 0Q-45 


Our faculty voted to adopt the 45-item Outcome Ques- 
tionnaire (Lambert et al., 2004) as the CCC’s standard 
outcome measure because it can be completed in about 
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five minutes and because it has excellent psychomet- 
ric qualities, including excellent internal and test-retest 
reliability, and norms from community samples, from 
community mental health centers, from psychiatric in- 
patient facilities, from nonclient student samples at sev- 
eral universities, and from clients at several university 
counseling centers, including the CCC. The OQ-45 is 
strongly correlated with several other scales used widely 
in outcome research and has been used in outcome re- 
search at health maintenance and employee assistance 
facilities, independent mental health practices, training 
clinics, community mental health centers, psychiatric 
wards in general hospitals, a state psychiatric hospital, 
and several university counseling centers. 

Clients complete the OQ-45 by estimating occur- 
rence of 45 symptoms, emotional states, and situations 
during the previous week. Estimates for 36 problem 
items (e.g., item 2, “I tire quickly”) are scored as never = 
0; rarely = 1; sometimes = 2; frequently = 3; and al- 
most always = 4. Estimates for the 9 positively worded 
items (e.g., item 1, “I get along well with others”) are 
reverse scored as never = 4; rarely = 3; sometimes 
= 2; frequently = 1; and almost always = 0. Greater 
distress, symptoms, interpersonal problems, and social 
role dysfunction and fewer positive experiences, emo- 
tions, and relationships and adaptive social experiences 
yield higher scores. 

At the time this chapter was written, OQ-45s had 
been completed by 19,981 clients, 86.78% of the 23,024 
clients in this sample prior to 143,019 (65.5%) of their 
218,331 sessions. Two or more OQ-45s were completed 
by 15,368 (60.9%) of the 25,255 clients. Average initial 
and final scores are Mpina = 68.62 (SD = 23.11), Mena = 
59.00 (SD = 23.98). This 9.62-point average decline is 
statistically significant, F(1, 15,367) = 3,103.1, p < .001. 
Initial and final OQ-45 scores are highly correlated, 
r(15,368) = .59, p < .001. 

The OQ-45 manual (Lambert et al., 2004) provides 
the psychometric information necessary for judging 
the clinical significance (Jacobson & Truax, 1991) of 
change. The statistical midpoint between clinical and 
nonclinical OQ-45 scores is 63.44 points. The reliable 
change index for any two OQ-45s is 14 points. The reli- 
able change index and statistical midpoint can be used 
to divide our clients’ change scores into 10 categories of 
clinical significance: 


Casualties. 734 clients (4.8% of 15,368) began treat- 
ment with OQ-45 scores in the nonclinical range, at 
or below 63. Their scores then increased to a reli- 
able degree, by 14 or more points, and finished in the 
clinical range, at or above 64. 


Clinical cases that deteriorated. 593 clients (3.9%) began 
and ended treatment in the clinical range, and their 
OQ-45 scores increased by 14 or more points. 


Nonclinical cases that deteriorated. 372 clients (2.4%) 
began and ended treatment in the nonclinical range 
but experienced reliable increases of 14 or more 
points in their scores. 


Cases moving toward the clinical range, but not reliably 
so. The OQ-45 scores of 319 clients (2.1%) increased 
from the nonclinical range, below 64 points, to the 
clinical range, at or above 64 points, but their scores 
increased less than 14 points. 


Clinical cases with no discernable change. 3,325 clients 
(21.6%) began and ended treatment with scores in 
the clinical range, and their scores changed less than 
14 points. 


Nonclinical cases with no discernable change. 502 cli- 
ents (3.3%) began and ended treatment with scores 
in the nonclinical range, and their scores changed 
less than 14 points. 


Cases moving toward the nonclinical range, but not reli- 
ably so. The OQ-45 scores of 3,488 clients (22.7%) 
moved from the clinical to the nonclinical range, but 
their scores decreased less than 14 points. 


Improving nonclinical cases. 1,464 clients (9.5%) began 
and ended with OQ-45 scores in the nonclinical range 
and experienced reliable decreases of 14 or more 
points. 


Improving clinical cases. 1,428 clients (9.3%) began and 
ended treatment with scores in the clinical range but 
experienced reliable decreases of 14 or more points. 


Recoveries. 3,143 clients (20.5%) began treatment with 
scores in the clinical range, at or above 64 points; ex- 
perienced reliable decreases of 14 or more points in 
their scores; and ended with scores in the nonclinical 
range, at or below 63 points. 


Outcome and Treatment Cost 
Linear Relationships 


Treatment costs, as evident in appointment use and ses- 
sion attendance, are meaningful primarily in relation to 
client distress and improvement. There was, however, 
surprisingly little association between appointment use 
or session attendance and client distress or improvement. 
Numbers of appointments scheduled and sessions at- 
tended were uncorrelated with improvement, measured 
as the difference between the initial and final OQ-45 
scores, rs(15,368) < .015, ps > .10, two-tailed. 
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Distress, as evident in the initial OQ-45 score, pre- 
dicted appointments made, appointments kept, and ap- 
pointments missed. Clients with higher initial OQ-45 
scores made and missed more appointments and at- 
tended more sessions than clients with lower initial 
OQ-45 scores, .08 < rs < .10 (df = 18,855), ps < .001, 
two-tailed. Though statistically significant, these cor- 
relations are tiny, accounting for less than 2 percent 
of the variability in appointments and sessions, R’s < 
0.02. The high statistical significance of the correlations 
shows that case length is predictable from initial dis- 
tress at much better than chance levels. The low mag- 
nitude of the correlations shows, however, that know- 
ing an initial QO-45 score yields a predicted case length 
with such large error margins that the prediction has 
little practical value. 


Curvelinear Relationships 


We next tested for curving relationships between ses- 
sion use and change, relationships that weight some 
case lengths more heavily than others. Using the SPSS 
Regression Curve Estimation procedure, we found four 
reliable relationships between case length and improve- 
ment; Fs(3, 15365) > 2.84, ps < .04. Improvement 
was reliably related to total sessions attended as loga- 
rithmic, inverse, cubic, and s-curve functions of the total 
number of sessions attended. The best-fitting of these 
relationships was an inverse model: QO-45;improvemen = 
11.36 — [7.14 * (1/session number)]. This model pre- 
dicts that improvement will reach its maximum of 11.36 
points as case length reaches its maximum. The inverse 
model regression solution is a strongly significant solu- 
tion, F(1,15367) = 90.65, p < .001, but the relation- 
ship is quite weak, accounting for less than 1 percent 
of variation in improvement scores, R? = .006. The 
high reliability of the regression solution shows that it 
is quite dependably predictable that improvement will 
increase as the inverse of sessions attended. The low 
magnitude of the relationship (R? = .006) shows that 
the regression equation yields a prediction with very 
large error margins. 

Figure 4.2 presents the scatter plot of OQ-45 change 
scores arranged by case length. The curve depicting 
improvement as an inverse function of case length is 
superimposed over the scatter plot. Note that there is 
a noticeable rise in the regression slope, representing 
improvement through approximately session 10. From 
session 11 on, however, the regression line shows little 
noticeable increase. In other words, the relationship be- 
tween case length and improvement reaches its maxi- 
mum at about 10 sessions. 


Follow-Up 


As part of his dissertation research, Granley (2001) 
contacted 105 former CCC clients who had attended 3 
to 10 therapy sessions. He asked that they complete a 
follow-up OQ-45 and a questionnaire describing their 
reasons for leaving therapy. The most common expla- 
nation for leaving therapy, given by 47 of 105 former 
clients (44.76% of respondents), was satisfaction with 
improvement attained. The next most common expla- 
nation for leaving therapy, given by 35 former clients 
(33.3%), was dissatisfaction with unsuccessful treat- 
ment. Thirteen former clients (12.4%) reported that 
they were dissatisfied with therapy but nonetheless 
believed they had improved. Finally, 11 former clients 
(10.5%) reported that circumstances had prevented 
them from continuing with therapy. 

Initial OQ-45 scores among clients in the four groups 
were, on average, Statistically indistinguishable. Clients 
in all four groups had, on average, improved reliably. 
Degree of improvement was statistically equivalent in 
the four groups, including among the 35 clients who 
reported that they left treatment because they were dis- 
satisfied because they believed they had not improved. 
Follow-up OQ-45s completed by the 35 former clients 
who were dissatisfied with their lack of improve- 
ment did not show continued improvement. Clients 
in the other three groups continued to improve; their 
follow-up OQ-45 scores were statistically equal to and 
lower than OQ-45 scores among clients who reported 
terminating because they were dissatisfied with their 
level of improvement. 

Granley’s results suggest that early attrition should 
not necessarily be called premature termination. Even 
when former clients expressed dissatisfaction with ther- 
apy, they may have improved. Granley’s follow-up data 
did not provide us with information about our two most 
common case lengths, cases lasting one and two ses- 
sions. Because the change scores and recovery curve 
depicted in Figure 4.2 are based on OQ-45s gathered at 
the beginning of clients’ last-measured treatment ses- 
sion, Figure 4.2 is derived from the penultimate OQ-45 
scores needed to assess outcome. Our faculty have, 
therefore, voted to institute a program of regularly fol- 
lowing up with CCC clients. Clients will be informed 
during their first sessions that the CCC follows up with 
clients and may contact them to ask about their satis- 
faction with services and about how they are doing. 
Our first goal is to assemble a sample of responses from 
former clients so that proportions of case lengths in the 
follow-up sample match proportions of case lengths in 
the CCC caseload (see Figure 4.1). 
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Figure 4.2 Predicted change as a function of the inverse of case length. 


Dose Effect or Goldilocks Effect? 


The psychotherapy dose-effect model (Howard, Kopta, 
Krause, & Orlinsky, 1986) proposes that psychotherapy 
sessions, like drug doses, cause improvement. Howard 
and colleagues described a negatively accelerating cur- 
vilinear relationship between sessions and percent of 
clients reaching recovery. One interpretation is that ear- 
lier doses deliver stronger effects, while later doses are 
less potent for creating change. 

Baldwin, Berkeljon, Atkins, Olsen, and Nielsen 
(2009) examined OQ-45 scores among CCC clients to 
determine whether recovery patterns were a better fit 
with the dose-effect model or with the good-enough 
level of improvement model proposed by Barkham and 
colleagues (2006). This model proposes that clients stay 
in treatment until they reach what they and their thera- 


pists consider good-enough levels of improvement. Ear- 
lier, at the 52nd Annual Conference on Mental Health 
Statistics, Jeb Brown (2003) reported that he had de- 
tected patterns similar to the good-enough level pattern 
in psychotherapy outcomes in two large managed care 
databases. He called this the Goldilocks effect: just as 
Goldilocks chose to sit in Little Bear’s chair, eat Little 
Bear’s porridge, and sleep in Little Bear’s bed because 
they were “just right,” clients in the managed care sam- 
ples that he examined stayed in therapy until they felt 
just right. 

Baldwin and colleagues (2009) found that change 
in OQ-45s were a better fit with the Goldilocks or good- 
enough level pattern than with the dose-effect pattern. 
Shorter and longer cases all tended to recover, but 
shorter cases reached recovery more quickly, terminat- 
ing with fewer sessions. Shorter cases recovered faster 
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than longer cases. The steepness of recovery curves, 
meaning the speed of recovery, changed reliably and 
systematically as a function of case length, with recov- 
ery curves growing more shallow with longer cases. 

The magnitude of initial OQ-45 scores was inversely 
related to the recovery. Less distressed clients recover 
more quickly, with shorter cases. The cases of clients 
who began treatment with higher initial OQ-45 scores 
tended to be longer and improve more slowly. Demo- 
graphic and diagnostic differences added nothing to the 
prediction. A simple conclusion that can be drawn from 
this rather complex research is that during naturalistic, 
day-to-day psychotherapy, outcome is more accurately 
understood as clients responding to treatment at their 
own best pace, rather than as the pace and duration of 
treatment driving clients to respond. 


Keeping Clients on Track for Improvement 


For his dissertation research, Art Finch (2000) devel- 
oped actuarial models of client recovery patterns. His 
goal was to generate growth curves and associated algo- 
rithms describing when a client is on track for recovery, 
given the initial OQ-45 score, current OQ-45 score, and 
session number. The classification algorithms he de- 
veloped yield a psychotherapy quality control tool that 
can provide therapists with early warnings about likeli- 
hood of therapeutic failure (Finch, Lambert, & Schaalje, 
2001). 


Empirically Supporting Psychotherapy 


Clinical Versus Actuarial Prediction 
of Deterioration at the CCC 


Early psychotherapy outcome research consistently 
revealed that 5%-10% of clients deteriorate (Bergin, 
1971). Outcome researchers largely ignored deteriora- 
tion in favor of validating privileged psychotherapies 
(Lambert, Whipple, Hawkins, Vermeersch, Nielsen, & 
Smart, 2003). Outcome measurement tools could have 
been used to guide clinical practice, though this seldom 
happens (Stricker, Troy, & Shueman, 2000). The model- 
ing of successful and unsuccessful therapy would be 
comparable to the routine use of pediatric growth curves 
to identify deviations from normal growth in order to 
trigger early interventions. Similarly, reliable psycho- 
therapy recovery curves (e.g., Finch et al., 2001; Lutz, 
Lambert, Harmon, Stulz, Tschitsaz, & Schtirch, 2006) 
could be used to identify deviations from expected im- 
provement, prompting assessment and intervention to 
ward off poor outcomes. 


Because therapists may not be alert to treatment 
failure (see, e.g., Breslin, Sobell, Buchan, & Cunning- 
ham, 1997; Yalom & Lieberman, 1971), Corinne Hannan 
(2006) investigated CCC therapists’ ability to predict de- 
terioration in their clients (see also Hannan, Lambert, 
Harmon, Nielsen, Smart, Shimokawa, & Sutton, 2005). 
She compared CCC therapists’ predictions about the 
likelihood that their clients would deteriorate with pre- 
dictions derived from the Finch (2000) algorithms. 

CCC therapists were aware of the purpose of her 
study and were quite familiar with the OQ-45. They 
were told that the deterioration base rate at the CCC was 
approximately 10%. CCC therapists were still unable to 
correctly identify 39 of the 40 clients from among the 
550 clients included in the study who would eventually 
deteriorate. The Finch algorithms correctly identified 36 
of the 40 clients who would eventually deteriorate. Pro- 
viding therapists with the Finch actuarial predictions 
might have allowed them to prevent their clients from 
deteriorating. 


Actuarial Early Warnings 


Four randomized, controlled experiments (Harmon, 
Lambert, Smart, Hawkins, Nielsen, Slade, & Lutz, 2007; 
Lambert, Whipple, Smart, Vermeersch, Nielsen, & 
Hawkins, 2001; Lambert, Whipple, Vermeersch, Smart, 
Hawkins, Nielsen, & Goates, 2002; Whipple, Lambert, 
Vermeersch, Smart, Nielsen, & Hawkins, 2003) were 
conducted at the CCC to test the effects of providing 
therapists and clients with actuarial predictions. Most of 
these data were gathered during dissertations designed 
to build on the Finch dissertation research (Harmon, 
2005; Slade, 2008; Whipple, 2002). 

Therapist effects were controlled for by random- 
ized assignment to treatment. Clients treated by clinical 
faculty, by resident psychologists, by interns, and by 
student therapists were assigned at random to either 
treatment or control conditions. The therapists of those 
assigned to the experimental treatment were informed 
of the outcome predicted for a client by the Finch al- 
gorithms. Predictions from the Finch algorithms were 
withheld from those assigned to the control condition. 
The Finch algorithms provided four predictions: clients 
could be (1) on track for recovery; (2) ahead of sched- 
ule for recovery, meaning reliably ahead of clients who 
were on track for recovery; (3) not on track, meaning 
reliably deviating from expected recovery trajectories 
and therefore less likely to recover; or (4) at risk, mean- 
ing not on track, but not in the not-on-track status. 

The therapists of clients in the experimental condi- 
tion were also provided with evolving sets of clinical 
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support tools, including suggestions for case manage- 
ment and assessment information about clients who are 
at risk and not on track. If clients were determined to be 
at risk or not on track, they might, depending of the ver- 
sion of the experiment, complete questionnaires about 
the therapeutic relationship, about recent stressful life 
events, about their social support resources, about their 
readiness for change, or about their levels of perfec- 
tionism. If a client was in the experimental condition, 
the client’s therapist would, depending on the iteration 
of our evolving experiments, receive suggestions about 
case management and results from questionnaires com- 
pleted by clients determined to be at risk or not on 
track. Therapists of clients in control conditions would 
not receive at-risk or not-on-track warnings and would 
not receive clinical support tools. 

Informing therapists that clients were at risk or not 
on track yielded reliably better outcomes than with- 
holding that information from therapists. Clients in the 
experimental condition had 25% better outcomes in the 
first experiment, and 35% better outcomes in the sec- 
ond and third experiments. When therapists of treat- 
ment group clients were informed of clients’ at-risk or 
not-on-track status and were also provided with clini- 
cal support tool information, at-risk and not-on-track 
clients had 60% better outcomes than when therapists 
were not informed of clients’ at-risk or not-on-track sta- 
tus and were not provided with clinical support tools. 

Informing therapists about actuarial predictions 
also changed session use. When therapists were warned 
that their clients were at risk or not on track, their cli- 
ents attended more sessions than at-risk and not-on- 
track clients whose therapists were not warned about 
clients’ at-risk or not-on-track status. Two of the four 
experiments found that informing therapists that their 
clients were on track or ahead of schedule yielded reli- 
ably shorter therapies, though on-track and ahead-of- 
schedule clients were equally likely to improve whether 
or not their therapists were informed of their status. 
Providing therapists with predictions from the Finch al- 
gorithms helped them get extra treatment sessions to 
clients who needed them and may have helped them 
economize on session use when clients were on track 
for recovery. 

One of the most important elements of these experi- 
ments is that clients in experimental and control condi- 
tions were treated by the same therapists. The benefits 
of providing actuarial predictions helped regardless of 
the therapist’s experience level or his or her allegiance 
to a particular kind of therapy. The same therapists 
achieved better and worse results based on whether or 
not they received information about their clients. Re- 


sults from these experiments established a new CCC 
goal of guiding therapy through empirically derived, 
systematic use of outcome information. 

Results from these experiments were used to refine 
reporting methods and develop Web-based software 
that provides real-time administration, charting, and 
analysis of client scores. This system has been avail- 
able for use by CCC therapists since 2005. Figure 4.3 
presents a faux report like the reports generated by this 
software system for a 25-year-old client who was not 
on track when he completed the OQ-45 on August 14, 
2007. Joe completed the OQ-45 on a handheld com- 
puter. His score was transmitted to a desktop computer 
and Internet server and a report like the report pre- 
sented in Figure 4.3 was available for examination over 
a secure Internet connection as Joe walked from the 
reception area to the consulting room. The therapist 
and Joe reviewed and discussed the report during the 
session. 

Note that Joe’s scores fluctuated between predic- 
tions that he was not on track, at risk, and on track. Joe 
remained in therapy for 36 sessions after the session 
recorded here. Joe’s therapy included weekly review 
of successive reports like that in Figure 4.3. His scores 
were on track by his 47th session and went into the 
recovered range at his 69th session. 


Improving Clinical Support Tools 


Russell Bailey (2008) completed the most recent inter- 
vention dissertation conducted at the CCC. Using item- 
response theory, he developed and validated a short 
questionnaire to replace the multiple questionnaires 
used in clinical support tools during previous experi- 
ments. This brief Assessment for Signal Clients (ASC) 
reduces assessment time, which is likely to improve 
acceptance of clinical support tool use, which may in- 
crease client compliance. The ASC is now administered 
on the same handheld computers used to administer 
OQ-45s. Results are scored immediately upon comple- 
tion and transmitted to clinicians’ computers, where 
they can also be read as clients walk to the consulting 
office. 

Tiffany Washington, a clinical psychology student, 
is currently conducting dissertation research at the CCC 
on the administration of the ASC early in treatment, be- 
fore empirical algorithms would usually generate warn- 
ings. She provides therapists with their clients’ scores 
on a random basis. Her goal is to determine if early ASC 
reports facilitate better outcomes, including the reduc- 
tion of deterioration rates evident among not-on-track 
clients. 
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R = Red: Not On Track. High chance of negative outcome. 

Y = Yellow: Not On Track. Some change of negative outcome. 
G = Green: On Track. Making expected progress. 

W = White: Functioning in normal range. 


Feedback Message: 


The patient is deviating from the expected response to treatment. They are not on track to realize substantial benefit from 
treatment. Chances are they may drop out of treatment prematurely or have a negative treatment outcome. Steps should be 
taken to carefully review this case and identify reasons for poor progress. Itis recommended that you be alert to the 
possible need to improve the therapeutic alliance, reconsider the client’s readiness for change and the need to renogotiate 
the therapeutic contract, intervene to strengthen social supports, or possibly alter your treatment plan by intensifying 
treatment, shifting intervention strategies, or decide upon a new course of action, such as referral for medication. 
Continuous monitoring of future progress is highly recommended. 


Figure 4.3 Sample 0Q analyst report. 
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Abandoning Intake Because of Intake 
Therapist Discontinuity Effects 


As noted above, the skewed shape of the distribution of 
case lengths suggested that intake appointments might 
prevent our most typical clients from receiving treat- 
ment. A few years ago the following conversation took 
place during an intake session: 


Therapist: “How might we help you?” 

Client: “Uhm, this is an intake, right? So, 
I tell you about my problems and 
you decide who I should meet with, 
right?” 

Therapist: “Is there someone in particular you’d 
like to see?” 

Client: “No. I just don’t want to get into it 


all now and then again with someone 
else. I’ve been in therapy before, and 
I just don’t want to go over it any 
more than I have to.” 


The client’s concern and our understanding of 
the skewed distribution of case lengths at the CCC 
prompted comparison of attendance, treatment utili- 
zation, and outcome patterns among the 6,341 clients 
who continued in treatment with their CCC intake 
therapists, with attendance, treatment utilization, and 
outcome patterns among 8,026 clients who entered 
treatment with a CCC therapist different from their 
CCC intake therapist (Nielsen et al., 2009). We called 
the pattern of entering treatment with a therapist dif- 
ferent from the intake therapist “intake therapist dis- 
continuity” (ITD). 

ITD clients were about twice as likely as clients en- 
tering therapy with their intake therapists to terminate 
by missing the appointment after intake. Improvement 
among ITD clients appeared to be delayed by about two 
sessions, compared to clients who entered treatment 
with their intake therapists. Figure 4.4 shows average 
OQ-45 scores among CCC clients from intake through 
session 5. It is evident that ITD clients improved less at 
sessions 2 and, the first two sessions after intake, than 
clients continuing in therapy with their intake thera- 
pists, catching up at sessions 4 and 5. Though more 
likely to terminate by missing the session after intake, 
ITD clients made 2.26 more appointments, on average, 
than clients who entered treatment with their intake 
therapists. The extra appointments did not yield better 
outcomes for ITD clients. 

These patterns suggest that ITD disrupted the ear- 
liest phase of psychotherapy, dissuading some clients 


from returning after intake, and slowing improvement 
among ITD clients who did return after intake. This re- 
tarding of improvement lengthened the time it took for 
ITD clients to improve, compared to clients who began 
psychotherapy at their first meeting with a therapist, 
making treatment of ITD clients about 18% more ex- 
pensive than treatment of clients entering treatment 
with their intake therapists. 

Given these patterns and the predominance of short 
cases evident in Figure 4.1, our clinical faculty voted 
in late 2006 to abandon formal intake, with the dual 
goals of minimizing initial therapist discontinuity and 
completing as much treatment as possible with new cli- 
ents by beginning therapeutic interventions as early as 
possible. As of January 2007, therapy at the CCC begins 
with initial sessions rather than with intake sessions. 
The goal of initial sessions is to retain new clients in 
treatment with their initial therapist. For the last two 
years, 2007 and 2008, 82% of clients entered treatment 
with the first therapist they met. Overall improvement 
as measured with OQ-45 scores is unchanged, but ap- 
pointment and session use have decreased by approxi- 
mately 10%. We have not identified increases in client 
transfers or untoward therapeutic events. Supervisors 
have not reported problems finding appropriate cases 
for their trainees. 


Therapist Effects 


Beginning with his dissertation research and continuing 
through two subsequent investigations, John Okiishi 
and his colleagues have examined the recovery curves 
at the CCC in order to understand different therapists’ 
unique outcome patterns (Okiishi, 2000; Okiishi, Lam- 
bert, Eggett, Nielsen, Dayton, & Vermeersch, 2006; Okii- 
shi, Lambert, Nielsen, & Ogles, 2003). Okiishi cites the 
exceptional outcomes of a therapist whom David Ricks 
(1974) called “supershrink” as impetus for this research 
interest. Supershrink’s therapeutic skills in treating ado- 
lescent clients were sufficient that the boys he treated 
were doing quite well as adults. 

In their most recent study of CCC therapists’ out- 
comes, Okiishi and colleagues (2006) collected the OQ- 
45s of 6,499 clients seen by 71 different CCC therapists 
over a six-year period. When hierarchical linear model- 
ing (Bryk & Raudenbush, 1992) was used to compare 
them, therapists’ change rates differed significantly. 
Clients treated by the seven therapists with the best 
change rates improved at a rate about twice that of the 
CCC average rate. Conversely, clients treated by the 
seven therapists with the worst change rates improved 
at a rate of about half that of the CCC average rate. No 
reliable differences in change rates could be attributed 
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Figure 4.4 Average 0Q-45 scores of clients who entered or anticipated entering therapy with therapists different from their 
intake therapists and those of clients who entered or anticipated entering therapy with their intake therapists. 


to therapists’ theoretical orientations, type of training, 
experience, or gender. 

Clinical significance of change scores (Jacobson & 
Truax, 1991) was also examined. Twice as many clients 
treated by the seven therapists with the best change rates 
recovered to a clinically significant extent as those treated 
by the seven therapists with the worst change rates. 
Half as many clients treated by the top seven therapists 
deteriorated to a clinically significant extent as those of 
the seven therapists with the worst change rates. 

Okiishi and colleagues provided CCC therapists with 
confidentially generated descriptions of their change 
rates. In order to render change rates confidential, an 
outsider replaced therapist and client identifiers with 
codes, blinding statistical analysts to therapists’ identi- 
ties. Therapists were provided with their code number, 


which they then used to retrieve their individualized 
reports. Individualized reports provided them with their 
change trajectory and compared their trajectory with an 
aggregate change trajectory based on the trajectories of 
the 70 other CCC therapists. Each therapist was provided 
with the improvement and deterioration rates of his or 
her clients, categorized according to clinical significance 
criteria (Jacobson & Truax, 1991), and compared with 
general CCC improvement and deterioration rates. Cli- 
ents were also provided with the average length of their 
cases compared with CCC average case lengths. 

As part of a dissertation project conducted by Da- 
vid Dayton that is now underway, therapists have been 
interviewed about the impact of the data presented to 
them during the 2006 study. Most therapists reported that 
they wanted more specific information in order to better 
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understand their improvement and deterioration rates, 
particularly the identities of clients classified as deterio- 
rated during treatment. Some therapists were enthusiastic 
about the study information, while others were dismissive 
or skeptical of the accuracy of the data. Some therapists 
expressed feelings of discouragement because their data 
did not look as “good” as they had expected. Because of 
Dayton’s preliminary findings, Okiishi and colleagues are 
trying to create more encouraging, useful ways to present 
information about therapist outcomes. Another round of 
feedback to CCC therapists is planned for 2009. 


Couples Therapy 


When married clients seek treatment for emotional 
disturbance, the question sometimes arises whether to 
treat them for their emotional disturbance in individual 
or couples therapy. Comparisons have failed to find su- 
perior outcomes when the psychological disorders of in- 
dividuals are treated in individual or in couples therapy 
(Emanuels-Zuurveen & Emmelkamp, 1996; O’Leary & 
Beach, 1990). Research has also failed to examine the 
role of married clients’ initial distress in the therapeutic 
outcomes of individual and couples therapy. 

Archival research was conducted at the CCC to ex- 
amine the comparative effectiveness of individual and 
couples therapy for treatment of the individual emo- 
tional disturbance of married clients (Isakson, Hawkins, 
Harmon, Slade, Martinez, & Lambert, 2006). Of particu- 
lar interest was how the initial disturbance of partners 
might relate to outcomes of couples therapy. Would out- 
come vary according to initially matching or mismatch- 
ing levels of distress as measured with the OQ-45? Par- 
ticularly, would outcomes vary when partners matched 
or did not match each other for clinical and nonclinical 
levels of initial distress? The statistical midpoint between 
OQ-45 scores in clinical and nonclinical standardization 
samples is 63.44 points. Scores of 64 and higher are in 
the range of clinically significant distress. 

A sample of 190 married CCC clients who were 
treated in couples therapy was drawn from the CCC 
treatment archive. They were divided into four groups 
based on initial OQ-45 scores: both partners in 25 cou- 
ples were in the clinical range, with initial OQ-45 scores 
greater than 63; both partners in 25 couples were in 
the nonclinical range (OQ-45 < 64); 24 couples were 
mismatched, with the husband in the clinical range and 
the wife in the nonclinical range; and 21 couples were 
mismatched, with the wife in the clinical range and the 
husband in the nonclinical range. Another 1,445 clients 
were selected from the CCC archive to provide an out- 
come benchmark. 


Clients in couples therapy and in the benchmark 
sample whose initial OQ-45 scores were in the clinical 
range (OQ-45 > 63) improved to a reliable degree dur- 
ing treatment, ts (dfs > 148) > 5.5, ps < .001, two- 
tailed. Clients in couples therapy and in the benchmark 
group whose initial OQ-45 scores were in the nonclini- 
cal range (OQ-45s < 64) did not improve to a reliable 
degree, ts < 1.5. Change was statistically equal in the 
couples therapy and benchmark samples. 

When both husbands and wives in couples therapy 
began in the clinical range, both improved, on aver- 
age, ts(23) > 2.2, ps < .05, two-tailed. When neither 
the husband nor wife in couples therapy began in the 
clinical range, wives improved to a reliable degree, 
t(23) = 2.77, p < .05, two-tailed, but husbands did 
not, t(23) < 1. Unlike benchmark clients, women who 
were not initially experiencing clinical levels of distress 
could still improve when treated in couples therapy. 
When a distressed man entered couples therapy with 
a wife who was not distressed, the man improved to a 
reliable degree during couples therapy, t(22) = 4.71, 
p < .001, two-tailed, but the wife did not, t(22) < 
1. When a distressed woman entered couples therapy 
with a husband who was not distressed, neither wife 
nor husband improved to a reliable degree, ts(19) < 
1.9, ps > .05. 

These patterns suggest that husbands and wives in 
couples therapy respond differently, depending both on 
their own and their spouses’ initial levels of distress. 
To further test for the moderating effects of initial dis- 
tress, matching samples of 24 distressed married men 
and 21 distressed married women who had been treated 
in individual therapy were drawn from the therapy ar- 
chive. They were selected so that their initial OQ-45 
scores matched, respectively, the initial OQ-45s of the 
24 distressed men who entered couples therapy with 
non-distressed wives and the OQ-45s of the 21 dis- 
tressed women who entered couples therapy with non- 
distressed husbands. 

Distressed men who entered couples therapy with 
non-distressed wives and the matching married men in 
individual therapy improved at levels that were statisti- 
cally equal, t(46) = 1.02, p > .3. Distressed women 
who entered couples therapy with non-distressed hus- 
bands improved less than the matching married women 
treated with individual therapy, t(40) = 2.14, p < .05, 
two-tailed. 

To summarize, when both partners in couples ther- 
apy were clinically distressed at the beginning of treat- 
ment, both spouses improved during couples therapy. 
When neither spouse was clinically distressed at the 
beginning of treatment, wives improved during couples 
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therapy. Distressed married men benefited equally from 
individual and couples therapy, regardless of how dis- 
tressed the wives of the men in couples therapy were 
when the therapy began. However, distressed women 
entering couples therapy with husbands who were not 
distressed had poorer outcomes than distressed married 
women who were treated in individual therapy. 

Couples therapy at the CCC appears to provide ef- 
fective and efficient treatment for distressed married 
couples. When married couples who are not experienc- 
ing clinically significant distress enter couples therapy, 
wives do better, even though they were not significantly 
distressed when they entered therapy. Distressed hus- 
bands appear to do equally well in couples and indi- 
vidual therapy, regardless of whether their wives are 
distressed. Individual therapy may, however, be a more 
effective way to treat distressed married women if their 
husbands are not experiencing clinically significant 
distress. 


Ethnic Minority Clients 


The U.S. surgeon general’s 2001 supplemental report, 
Mental Health: Culture, Race, and Ethnicity, suggested 
that mental health practices in the United States fail to 
meet the needs of ethnic minorities. Lambert, Smart, 
Campbell, Hawkins, Harmon, and Slade (2006) at- 
tempted to understand how well the CCC does at treating 
ethnic minority clients by comparing the OQ-45 scores 
of 476 ethnic minority clients who received treatment 
at the CCC with those of 476 White clients selected to 
match the 476 minority clients for gender, marital sta- 
tus, age, and initial OQ-45 score. The samples drawn 
from the therapy archive were 29 African Americans 
and 29 Whites matched for initial OQ-45, gender, mari- 
tal status, and age; 118 Asian/Pacific Islanders and 118 
matched Whites; 279 Latinos/Latinas and 279 matched 
Whites; and 50 Native American and 50 matched White 
clients. 

All eight groups, the four ethnic groups and the four 
matched White cohorts, improved during treatment, 
F(7, 944) = 4.98, p < .001. OQ-45 scores in all eight 
groups improved to a statistically indistinguishable de- 
gree, F(7, 944) < 1. Group-by-group comparisons of 
the improvement experienced by each ethnic group and 
the improvement experienced by its matched White co- 
hort were also unreliable. Improvement scores were sta- 
tistically indistinguishable, ts < 1.38, ps > .2. Though 
differences between ethnic groups and matched White 
cohorts were not reliable, the OQ-45 scores of African 
American and Native American clients improved more 
than the scores of their matched White cohorts. 


Psychotherapy and Grades 


For her dissertation research Dianne Nielsen (2001) 
explored the relationship between psychotherapy at 
the CCC and academic performance at BYU. An ar- 
chival sample of 3,789 CCC clients was compared to a 
matched sample of 3,789 nonclients; both clients and 
nonclients were students. Hierarchical linear modeling 
(Bryk & Raudenbush, 1992) was used to control for the 
relationship between BYU semester GPAs, high school 
GPA, standardized admission test scores, gender, and 
enrollment period. Clients had higher standardized ad- 
mission test scores and high school grade GPAs than 
nonclients. 

Hierarchical linear modeling analyses showed that 
client and nonclient semester GPAs were equal before 
clients began treatment at the CCC, and that clients’ 
GPAs dropped during semesters when they received 
treatment, then recovered, reaching near nonclient 
levels during semesters after treatment. High school 
GPA and admissions test scores predicted semester 
GPAs, but they did not predict OQ-45 scores. Univer- 
sity GPAs during the semester prior to treatment were 
weakly negative predictors of initial OQ-45 scores; that 
is, better GPAs predicted lower initial distress. OQ-45 
improvement during treatment predicted better GPAs 
in subsequent semesters; that is, the more clients im- 
proved during treatment, the better they did during sub- 
sequent semesters. 

Nielsen noted that her analyses were correlational, 
as it was not possible, nor would it have been ethical, to 
gather control samples of nonclient BYU students who 
were experiencing clinically significant distress, place 
them on a semester-long waiting list for therapy, then 
compare their grades with treated students. The posi- 
tive predictive relationship between improvement and 
subsequently improved GPAs provides some evidence 
that successful treatment improves academic perfor- 
mance. Advances in causal modeling may allow for bet- 
ter analysis of causal relationships between academic 
readiness, past performance, emotional distress, im- 
provement during treatment, and subsequent academic 
performance. 


LIMITATIONS 


CCC faculty have been productive in conducting re- 
search and have presented scholarly papers derived 
from CCC research at annual American Psychological 
Association, Association for Behavioral and Cognitive 
Therapy, American Group Psychotherapy Association, 
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and International Society for Psychotherapy Research 
conventions every year for the past 20 years. CCC re- 
search is, however, conducted with small budgets and 
within limited time frames. Interesting findings pre- 
sented at conferences have sometimes languished for 
years without being published because of the time it 
takes to get papers published in refereed journals. 

The most visible feature in CCC research, measure- 
ment of outcomes with the OQ-45, is limited by weak- 
nesses in the OQ-45. The OQ-45 does not, for example, 
provide as much information about low-scoring clients. 
Some clients with low OQ-45 scores complain of and 
display significant distress during sessions. The CCC 
needs alternative tools for assessing clients’ reasons for 
seeking treatment and for measuring client change. Add- 
ing new methods or tools at a busy counseling center is 
quite challenging, however. Because of the complexity 
inherent to obtaining agreement and cooperation about 
adding or changing the daily work of providing services 
to clients, adding or changing methods and tools is sim- 
ilar to slowing or turning a very large boat. 


WHAT HAS HELPED THE RESEARCH 


Professional Faculty Status 


The CCC began as an amalgamation of BYU services, 
with staff and faculty coming from several departments 
and service sectors. Some came to the CCC with fac- 
ulty status, some came as administrative staff, and 
some came with tenure. This created disparate salary, 
advancement, and rank expectations with no central 
governing criteria. Establishment of a uniform, profes- 
sional tenure system to supplement the already well- 
understood professorial tenure system was proposed 
to the university administration by counseling center 
professionals in 1985. A broadened professional tenure 
system was adopted by the university in 1990. In addi- 
tion to a clinical tenure track for CCC professionals, pro- 
fessional tenure tracks were established for librarians, 
coaches, and laboratory and teaching specialists. 

The CCC then established a tenure and rank com- 
mittee. Currently the 58-member CCC staff includes 
31 full-time doctoral-level mental health professionals 
who are assistant clinical professors, associate clinical 
professors, and clinical professors. Four other mental 
health professionals have earned clinical faculty tenure 
at the associate clinical professor or clinical professor 
level through the CCC but serve outside the CCC. One 
of these faculty members left the CCC to serve as dean 
of students then left the deanship to serve as Student 


Life vice president. The director of the university’s ac- 
cessibility center was hired independently to direct the 
center, but applied for and received tenure as an associ- 
ate clinical professor. 

Criteria for advancement focus first on therapeutic 
effectiveness and productivity but weigh combinations 
of administrative, teaching, program development, uni- 
versity citizenship, and scholarship activity. The devel- 
opment of tenure standards forced the CCC faculty to 
codify professional activities, including validating the 
effectiveness of psychotherapy. 

New hires are scrutinized for their potential as 
practitioners, administrators, scholars, teachers, and re- 
searchers. Tenure protection brings obvious benefits to 
CCC faculty. Protection of tenure fosters frank discus- 
sion about validating services. Mentors are assigned to 
guide new faculty through candidacy for tenure at three 
years, and final review for tenure and advancement at 
six years. Expectations for scholarly work in support of 
tenure have been perhaps the most important stimulus 
for increasing faculty research activity. 


Expansion of Professional Training 


Planning for internships in professional psychology be- 
gan in the CCC in the mid-1980s with designation of 
a training director and the establishment of a training 
committee. Annual hiring of three predoctoral psychol- 
ogy interns began in 1989. Accreditation by the Ameri- 
can Psychological Association came in 1992. The three 
internships expanded to four in 1995. 

Most new faculty hired since establishment of pro- 
fessional tenure have been new PhDs just finished with 
internships and doctoral dissertations, and still in need 
of postdoctoral supervision to meet state licensing re- 
quirements. Retirements and growth fueled by expand- 
ing university enrollment led to a frequent enough need 
for postdoctoral supervision that the CCC has run a de 
facto postdoctoral residency in psychology for most of 
the past 15 years. 

After the CCC internship was accredited, BYU’s de- 
partment of counseling psychology and special educa- 
tion sought American Psychological Association accred- 
itation for its counseling psychology program. Expanded 
supervised training settings were needed as the training 
program expanded. The department negotiated to have 
the CCC provide practicum training spots and for CCC 
faculty to participate in instruction of the department’s 
counseling psychology classes. At about the same time, 
more training opportunities were made available to 
doctoral students from BYU’s American Psychological 
Association-accredited clinical psychology program. As 
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we write this chapter, 22 of 50 therapists providing ther- 
apy at the CCC are supervised trainees: 2 postdoctoral, 
new-hire, or faculty residents; 4 predoctoral psychology 
interns; 2 paid clinical psychology student therapists; 2 
paid counseling psychology student therapists; and 12 
unpaid practicum students from counseling and clinical 
psychology. 

The need to maintain accreditation and supervise 
20 or more trainees has prompted closer examination 
of the quality of services offered. In 1992 we formed 
a research committee that designed a 23-item Coun- 
seling Services Satisfaction Questionnaire to provide 
supervisors and trainees with feedback about client sat- 
isfaction. The questionnaire is still used. CCC faculty 
also began to look for broader tools to evaluate the ef- 
fectiveness of trainee services, prompting adoption of 
more systematic measurement of outcomes, which is 
discussed below. 


Electronic Records 


The university provided the CCC and its faculty with 
computers, network servers, and support for develop- 
ment of appointment management and record-keeping 
software in 1990. By 1996 the CCC had organized and re- 
corded all psychotherapy, career advising, and academic 
support, using software developed by university infor- 
mation technology services. Therapists could access de- 
tailed records for all clients. Beginning in 2008, the CCC 
shifted therapy record keeping to the Titanium Sched- 
ule system, which was designed for use at university 
counseling centers. Electronic record-keeping systems 
allowed for reliable examination of psychotherapy-use 
patterns. 


45-Item Outcome Questionnaire 


In the early 1990s Mike Lambert and Gary Burlingame of 
BYU’s clinical psychology department worked to develop 
a short and inexpensive but valid instrument focused on 
the problems most often treated with psychotherapy. 
They sought to standardize their instrument, the OQ-45 
(Lambert et al., 2004) at the CCC, offering the CCC free 
use of the OQ-45 thereafter. CCC faculty later voted to 
adopt the OQ-45 for general use to evaluate outcomes. 
By 1996 all clients were routinely asked to complete the 
OQ-45 before each session. Compliance was and re- 
mains voluntary, but therapists are encouraged to moni- 
tor session-by-session outcomes. 

In the beginning, the OQ-45 was hand scored. This 
was too time consuming to entice most therapists to 
persuade their clients to complete the instrument be- 


fore every session. The CCC has since developed suc- 
cessively faster and more reliable scoring systems. Each 
step that simplifies and speeds scoring and communica- 
tion of scores to therapists increases compliance. From 
2003 on, the OQ-45 has been administered with hand- 
held computers that can provide scores instantly. Tech- 
nical developments that sped up and simplified scoring 
did the most to persuade therapists of the benefits of 
monitoring session-by-session outcomes. 


Joining the Research Consortium 
of Counseling and Psychological 
Services in Higher Education 


Joining the Research Consortium in its 36-university ex- 
amination of distress and clinical outcomes increased 
pride of ownership in our research data. Faculty had 
already voted to adopt the OQ-45 and expressed confi- 
dence that the Research Consortium had also adopted 
it for their study. Faculty also found the PPC helpful 
and voted to adopt the PPC for use in initial paperwork 
completed by all new clients. Participation in the Re- 
search Consortium and use of the PPC established a 
greater sense of commitment to a research agenda. 


Collaboration With Academic Departments 


As CCC faculty grew more committed to research, clini- 
cal and counseling psychology doctoral students in- 
creasingly considered conducting dissertation research 
at the CCC. Dissertations based on data collected at the 
CCC have been especially powerful in encouraging col- 
laboration. For each dissertation, there are at least two 
faculty committee meetings that are attended by CCC 
clinical faculty: one for the dissertation proposal, the 
other for the dissertation defense. Doctoral students’ 
unique motivations to finish their dissertations can 
also facilitate completion of collaborative research. The 
pressures of providing clinical services can and do dis- 
tract clinical faculty from research, but students com- 
pleting dissertations are less likely to lose focus and 
momentum. 


Student Life Research Funds 


In 1997, Student Life, the university division to which 
the CCC belongs, began to offer small research grants 
to clinical faculty. This has been repeated annually over 
the past 12 years, providing CCC faculty with funds for 
research supplies, research assistants, and modest in- 
centives. Funds are awarded to proposals submitted to 
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a CCC research management committee. As many as 
30 proposals have been funded some years. Proposals 
are evaluated on several criteria: Will the proposed re- 
search improve services? Involve multiple CCC faculty 
members? Support scholarship for rank advancement? 
Support professional development? Improve training? 

In addition to encouraging faculty research, fund- 
ing has consistently supported part-time employment of 
two or more research assistants, usually a doctoral-level 
psychology student and an undergraduate psychology 
student. Student research assistant salaries consume 
the largest portion of research funding. Their work is a 
resource shared by most CCC faculty researchers during 
any given year. Research assistants have contributed to 
a consistent, symbiotic relationship similar to that seen 
in graduate departments. Students benefit from CCC 
faculty members’ intimate knowledge and enthusiasm 
for their own research. Faculty, in turn, benefit from 
student researchers’ familiarity with management and 
analysis of the data. 


Responsiveness 


Attempting to answer questions about psychotherapy 
has made it easier to answer many other questions 
about CCC practices. Several CCC faculty members have 
become adept at drawing information from our clinical 
archives to answer administrators’ questions about de- 
mands for services over time. Dianne Nielsen’s disser- 
tation provided the CCC director with timely answers 
to university administrators’ questions about the rela- 
tionship between emotional disturbance and academic 
achievement, for example. CCC researchers have been 
able to provide support to other units at the university, 
providing, for example, assistance in scanning, scoring, 
and analyzing satisfaction and follow-up surveys. 


A Facility Designed for the CCC 


As university enrollment grew, CCC services outgrew 
available office space. Plans were formulated to move 
Student Life and the CCC to an enlarged student union 
building. In 1997 the CCC and dean of students moved 
to BYU’s enlarged and redesigned Wilkinson Stu- 
dent Center. The center houses the university’s large 
multiservice bookstore, two student recreation centers, 
several large meeting rooms and ballrooms, student em- 
ployment services, a theater, headquarters for student 
clubs, a formal restaurant, a large food court, and sev- 
eral student-oriented service centers, including a post 
office, the lost and found, and a barber shop and hair 
salon. CCC facilities were built from designs proposed 


by CCC faculty and include observation suites. It is es- 
timated that as many as 40,000 students, faculty, staff, 
and guests pass through the Wilkinson Student Center 
on school days, placing the CCC in the center of univer- 
sity activity. 


The Scientist-Practitioner Model 


From 2000 on the CCC training committee moved from 
following a scholar-practitioner model to following a 
scientist-practitioner model of training and treatment. 
The decision was based on the CCC’s habitual use of 
the OQ-45 as an empirical tool for measuring outcomes 
and validating practice. The majority of CCC faculty sup- 
ported the training committee in this decision, revealing 
a commitment to a scientific orientation to our practice. 


Faculty Goodwill 


All CCC research initiatives, beginning with adoption 
of the OQ-45 as a center-wide measure of outcomes, 
proceeded through discussion and faculty vote. Though 
there have been few unanimous decisions, discord has 
been rare. Those in opposition have not been compelled 
or forced into major changes of practice. 


AUTHOR NOTE 


The research described in this chapter was made possible 
by more than 20 unnumbered research grants awarded 
to CCC faculty by the last two BYU Student Life vice 
presidents. Aaron Allred, Michael Campbell, Nathan 
Hansen, Cory Harmon, Erik Hawkins, Rachel Meibos, 
Karsten Slade, and Jason Whipple provided invaluable 
help gathering and managing the data analyzed. 
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Large individual differences exist among people in be- 
havioral traits such as personality, cognitive ability, and 
psychiatric disorders. Some people are more sociable or 
more learned than others, some people are more likely 
to suffer from psychiatric disorders, and some are more 
likely to become addicted to stimulants like nicotine, 
alcohol, and drugs. Research in the field of behavioral 
genetics aims to understand the causes of these varia- 
tions in behavior and disease. 

Behavioral geneticists distinguish two major 
sources of inter-individual variation: genetic sources 
and environmental sources. The nature-nurture debate 
is founded on this duality and is concerned with de- 
termining the relative importance of innate abilities, 
versus the importance of personal experiences or en- 
vironmental influences. The view that nurture is the 
single source of the observed variation in behavioral 
traits was favored by developmentalists in the 17th cen- 
tury. For example, John Locke (1632-1704) described 
the new born baby as a tabula rasa (“blank slate”) to 
emphasize his belief that humans are born “blank” and 
then shaped by their experiences and sensory percep- 
tions of the environment. The nature view, on the other 
hand, emphasizes the relative importance of the innate 
variation in ability (i.e., of genetic factors). If a trait is 
heritable, then the closer the genetic relatedness of two 
individuals, the more these individuals will resemble 
each other in terms of that trait. This observation forms 
the basis of behavioral genetics research. 
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Although the nature-versus-nurture debate is still on- 
going, it is generally accepted and has been shown for 
many clinical traits that both genetic and environmental 
factors are important in explaining individual differences. 

In this chapter we describe how the relative impor- 
tance of genetic and environmental influences can be 
quantified and how the actual genetic risk factors for a 
clinical trait can be detected. In addition, we describe a 
few more complex mechanisms that may underlie indi- 
vidual differences in complex traits, such as gene-environ- 
ment interaction and correlation. We provide examples in 
the context of anxiety and depression, although similar 
methods can be applied to any other clinical trait. 


SOURCES OF PHENOTYPIC VARIATION 


In behavioral genetics it is assumed that the total vari- 
ance (V,) of a trait, also called the phenotypic or ob- 
served variance, can be decomposed into three sources 
of variation: one source of genetic variation (V,) and 
two sources of environmental variation: shared (or 
common) environmental variation (Ve) and unshared 
(or unique) environmental variation (V;,): 


Vr = Ve + Vo + Vg 


Ve reflects all possible genetic contributions to the ob- 
served variation of a trait in the population—additive 
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genetic factors, dominance genetic factors, and effects 
of multi-gene interaction (epistasis; Bateson, 1909). 

Shared environmental influences (V,) are environ- 
mental factors that are shared by family members and 
render members of the same family more alike. The 
environments of individuals from the same family are 
more alike than the environments of individuals from 
different families. Shared environmental influences in- 
clude shared experiences such as diet, socioeconomic 
status, and residential area. 

Non-shared environmental influences (V,) are en- 
vironmental factors that create differences between 
members of the same family. In fact, it is the part of 
the phenotypic variation that cannot be explained by 
either genetic or shared environmental factors. Non- 
shared environmental influences include unique expe- 
riences such as relationships with friends and teachers 
and sports participation that are not shared with other 
family members. In addition, non-shared environmen- 
tal influences may also be due to measurement error. 

By dividing the estimates of the genetic or environ- 
mental variance components by the total variance V», 
we can standardize the three variance components. The 
standardized components are represented as: 


Phe +e = 1 


where h? denotes the proportion of the phenotypic vari- 
ation that is due to genetic factors (broad-sense heri- 
tability), cœ denotes the proportion of the phenotypic 
variation that is due to the shared environment (factors 
shared by family members), and e? denotes the propor- 
tion of phenotypic variation that is due to the non-shared 
environment (factors not shared by family members). 

Determining the relative proportions of different 
sources of variations for multiple traits has long been the 
major goal of behavioral genetics. Due to the rapid ad- 
vances in genotyping technology, however, the goal has 
shifted toward detection of the actual genes that are im- 
portant for a trait. Below, we briefly describe the classic re- 
search designs and methods applied in behavioral genetics 
as well as some of the more recently applied methods. 


CLASSIC RESEARCH DESIGNS IN THE 
FIELD OF BEHAVIORAL GENETICS 


Determining the Relative Proportion of 
Different Sources of Variation 


To determine the relative influence of genetic and en- 
vironmental factors on a trait, data are required from 


individuals who are genetically and/or environmentally 
informative. Since actual gene finding or gene identi- 
fication (or identification of influential environmental 
factors) is not the aim, there is no need to actually gen- 
otype individuals, as long as their genetic and environ- 
mental relationships are known. Three research designs 
are commonly used: the family design, the adoption 
design, and the twin design. Several extensions of the 
twin design allow researchers to deal with specific re- 
search questions. 

In the family design, variation within families is 
compared to variation between families. The main ques- 
tion is, for example, whether biological brothers and 
sisters living in the same household are more alike than 
unrelated children of similar age. If family members re- 
semble each other more with respect to a particular trait 
than unrelated individuals, then familial factors are ex- 
pected to affect the individual differences in a particu- 
lar trait. Family members, however, share both genes 
and common environmental factors, and therefore the 
family design does not allow for the disentanglement of 
these sources of variation. 

In the adoption design, a distinction is made be- 
tween genetic relatives and environmental relatives. 
Genetic relatives in the adoption design are family 
members who share (part of their) genes but do not live 
together. Environmental relatives are individuals who 
do not share genes but do share environmental factors 
as they share the same home environment. Phenotypic 
resemblance between genetic relatives living apart is 
evidence of genetic influences, while phenotypic re- 
semblance between environmental relatives who do 
not share genes is evidence of shared environmental 
influences. The phenotypic resemblance, quantified as 
a correlation, between genetic relatives and environ- 
mental relatives can thus be used to determine the ex- 
tent to which phenotypic variation is due to genetic or 
environmental factors. 

Adoption studies are particularly informative when 
the adoptees are twins. Imagine the case of monozy- 
gotic (MZ) twins, that is, genetically identical twins 
who are adopted by two different families soon after 
birth. Although fairly rare, this situation is ideal for 
the estimation of the heritability of a trait: as the twins 
are genetically identical but reared in different envi- 
ronments, any resemblance between them is entirely 
attributable to genetic influences (h?). The correlation 
between adopted MZ twins reared apart is therefore a 
direct estimate of heritability. In contrast, the correla- 
tion between MZ twins reared together is the result of 
both shared genes and a shared environment. The dif- 
ference between the correlation of MZ twins reared to- 
gether and the correlation of MZ twins reared apart is 


therefore a direct estimate of the influence of the shared 
environment (c°). The extent to which MZ twins reared 
together do not resemble each other is an estimate of 
the influence of non-shared environmental factors (e°). 

In addition, the correlation between adopted chil- 
dren and their adoption parents provides a direct es- 
timate of shared environmental effects, while the 
correlation between adopted children and their bio- 
logical parents provides a direct estimate of heritabil- 
ity. Comparing individuals from different generations 
is, however, not always optimal. As a result of cultural 
and age-related changes in environment and genetic 
expression, correlations between parents and children 
are likely to be lower than correlations between con- 
temporaries. Such changes create differences between 
individuals from different generations, and as a result, 
genetic influences may be underestimated. 

The twin design obviates the drawbacks of both the 
family design and the adoption design. The twin design 
makes use of the differences in genetic resemblance 
between MZ and dizygotic (DZ) twin pairs. MZ twins 
share 100% of their genetic material, while DZ twins, 
like pairs of regular sibs, share on average 50% of their 
genetic material. At the same time, when growing up 
in the same household, both MZ twins and DZ twins 
share 100% of their common environment. The correla- 
tion (i.e., the standardized measure of resemblance) be- 
tween MZ twins can therefore be written as a function 
of the heritability and shared environmental factors: 


iye re 
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while the correlation between DZ twins, or regular sib- 
lings, equals: 


Toz = B+ C2 


From this, it follows that if the MZ twin correlation is 
larger than the DZ twin correlation, at least part of the 
resemblance must be attributed to genetic factors (see 
also Table 5.1). 

Based on the observed MZ and DZ twin correla- 
tions as well as their known genetic and environmental 
relatedness, the relative proportions of genetic factors 
(h?), shared environmental factors (c°), and non-shared 
environmental factors (e) can be estimated as follows 
(Falconer, 1989): 


v= 2” (luz ~ Tpz) 
C= 2" -Tuz = Ty = R 


e? =1 = Try 


Extensions of the Twin Design 


The twin design is the most commonly used design in 
the field of behavioral genetics to evaluate the relative 
influence of genetic and environmental factors on a 
trait. This research design does, however, rely on sev- 
eral assumptions. First, it is assumed that DZ twins 
share on average 50% of their genes. This assumption 
is only tenable if both parents are random subjects from 
the population and do not have more genetic variants 


Illustration of MZ and DZ Twin Correlations and Calculated Estimates of Genetic Effects 
and Common Environmental and Unique Environmental Effects 


TWIN CORRELATIONS rMZ 
rMZ = rDZ = 0 >E 0 
rMZ = rDZ > 0 > E+C 40 
TMZ = 2*rDZ > E+G .60 
rMZ < 2*rDZ >E+C+G .80 


environment. 


Notes: rMZ = twin correlation MZ twins; rDZ = twin correlation DZ twins; E = unique environmental effects; C = common environmental effects; G = genetic 
effects; h = heritability; c? = proportion of the phenotypic variation due to shared environment; e° = proportion of phenotypic variation due to non-shared 


rDZ h? c? e 
0 0 0 1 
40 0 40 60 
30 .60 0 40 
.65 30 50 .20 
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in common than would be expected by chance alone. 
In other words, it is assumed that mating occurs at ran- 
dom in the population and that partners do not select 
each other based on the trait under study. Second, it 
is assumed that MZ twins do not share more environ- 
mental factors than DZ twins; this is the so-called equal 
environment assumption. Third, it is assumed that all 
genes act in an additive way (i.e., that dominance ge- 
netic influences are absent). Fourth, it is assumed that 
genes and environment do not interact. In other words, 
genes do not affect an individual’s sensitivity to an en- 
vironmental factor, and the environment does not af- 
fect the expression of the genes. The phenomenon of 
gene-environment interaction will be discussed in more 
detail later in this chapter. 

To illustrate, significant differences between MZ 
and DZ twin correlations were reported in a summary 
of early twin studies on the genetics of depression and 
bipolar disorder. For depression, average correlations of 
.40 and .11 were observed for MZ and DZ twins, re- 
spectively, suggesting the influence of genetic factors 
(Allen, 1976). For bipolar disorder, average correlations 
of .72 and .40 were observed for MZ and DZ twins, re- 
spectively, suggesting involvement of both genetic and 
common environmental influences. 

Several extensions of the classic twin design have 
been proposed to deal with these assumptions, such 
as study designs that include the siblings, partners, or 
spouses of twins. 

Adding non-twin siblings to a classic twin design 
allows researchers to investigate whether means and 
variances are equal in regular siblings and twins and 
whether the covariance between DZ twins equals the 
covariance between non-twin siblings. If the DZ cova- 
riance is different from the covariance between regu- 
lar siblings, a special twin environment is implicated, 
which means that the shared environmental influences 
of twins differ from the shared environmental influ- 
ences of regular siblings. These tests are important be- 
cause only when twins are not different from siblings 
can findings from twin-based research be generalized to 
the general population. Moreover, including non-twin 
siblings in twin studies enhances statistical power to 
detect sources of variance due to genetic and environ- 
mental effects (Posthuma & Boomsma, 2000). 

To test the assumption of random mating, the par- 
ents and spouses of twins can be included in a research 
design. Two types of non-random mating can be distin- 
guished, both of which occur in human populations. The 
first form of non-random mating is known as inbreeding 
and refers to mating between biological relatives. The 
second form of non-random mating is known as assor- 


tative mating and occurs when mate selection is based 
on traits that may themselves be under genetic pressure. 
It is known that for several traits, individuals prefer 
to choose mates whom they resemble phenotypically 
(Crow & Felsenstein, 1968). Assortative mating implies 
that spouses are more similar with respect to a trait than 
would be expected by chance alone, which will affect 
the level of that trait in their offspring. For example, an 
increased percentage of disorders in spouses of patients, 
compared to controls, is indicative of non-random as- 
sortment. Assortative mating has been shown to take 
place with respect to biological factors such as body 
height (Silventoinen, Kaprio, Lahelma, Viken, & Rose, 
2003), but also for behavioral traits such as intelligence 
(Plomin & Loehlin, 1989), as well as for several psychi- 
atric disorders. To illustrate, Maes et al. (1998) investi- 
gated assortative mating in the context of alcoholism, 
generalized anxiety disorder, major depression, panic 
disorder, and phobias. Findings suggested considerable 
associations between partners for most psychiatric di- 
agnoses, and assortment was observed both within and 
between classes of psychiatric disorders. Variables that 
were correlated with the psychiatric diagnoses, such as 
age, religious attendance, and education, did explain 
part, but not all, of the assortment between partners. 

Since assortative mating increases the genetic and 
environmental correlations between mates, estimates of 
the relative influence of genetic and environmental fac- 
tors within a twin design will be biased if assortative 
mating is not appropriately accounted for. When parents 
are more genetically alike than expected by chance, the 
DZ twins genetic resemblance will on average be more 
than 50% due to transmission of the correlated parental 
genes. As aresult, the resemblance of DZ twin pairs will 
increase relatively to MZ twin pairs. Unmodeled assor- 
tative mating will therefore result in artificially inflated 
estimates of the shared environmental component and 
an underestimation of heritability. 

The presence of assortative mating can be studied 
by calculation of the phenotypic correlation between the 
parents of twins, or the phenotypic correlation between 
twins and their spouses, when spouses of the twins are 
included in the study, assuming that the extent of as- 
sortative mating does not change across generations. 
Thus, in an attempt to discern the relative contribution 
of the sources of variance of a particular trait, including 
parents or spouses of twins in the study design allows 
one to accommodate the effects that assortative mating 
may have on the estimates of the relative influences of 
genetic and environmental factors. 

In the classic twin design, which includes only data 
from MZ and DZ twins, the influence of non-additive 


or dominance genetic factors and shared environmental 
factors are confounded. Inclusion of parental data, or 
data from cousins of twins or children of twins, for ex- 
ample, allows for the simultaneous estimation of shared 
environmental effects (C) and dominance genetic ef- 
fects (D). 

Collecting data of parents or children of twins has 
several additional advantages. First, it enables one to 
distinguish between genetic transmission from parents 
to offspring and cultural transmission from parents to 
offspring. Genetic transmission refers to resemblance 
between parents and offspring that is caused by the 
genes that are transmitted from parents to their off- 
spring, while cultural transmission refers to the re- 
semblance between parents and offspring that is due 
to a home environment that is created by the parents. 
Cultural transmission increases resemblance between 
parents and offspring but also increases resemblance 
between twins and siblings. To complicate things even 
more, parents may create an environmental situation 
that is correlated with their own genotype or pheno- 
type. For example, parents with a genetic liability to 
be anxious may create an overprotective home environ- 
ment, which in turn may have a disadvantageous effect 
on the development of anxiety in their children. When 
cultural transmission exists in the presence of genetic 
transmission, environmental influences become corre- 
lated with genetic influences. In a classic twin design, 
where parental data are not available, cultural transmis- 
sion cannot be modeled or estimated explicitly, and the 
effects of cultural transmission will end up as shared 
environmental variation. When parental information is 
available, the effects of genetic transmission and cul- 
tural transmission on familial resemblance can be ex- 
plicitly distinguished. 

Second, when parental data are available, research- 
ers can test for the presence of correlations between 
genes and environment (gene-environment correla- 
tions). In the classical twin design, it is assumed that 
genetic effects and environmental effects act indepen- 
dently on the phenotype. When genes and environment 
are correlated, however, the effects of genes cannot be 
considered independent of the effects caused by envi- 
ronmental factors. 

Third, comparing the estimates of the genetic and 
environmental effects obtained in studies in which 
parental data were or were not included, provides in- 
formation about possible developmental changes in ge- 
netic and environmental influences between childhood 
and adulthood. For example, when the estimates of the 
additive genetic effects are not equal across the two de- 
signs, this may indicate that genes are of importance in 
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adulthood, while they have no function in childhood, 
or vice versa. 


INTERPLAY BETWEEN GENES 
AND ENVIRONMENT 


The classic twin design assumes that genes and en- 
vironment act in an additive manner. It is, however, 
conceivable that individuals seek out, or grow up in, 
environmental situations that are somehow correlated 
to their genotype. For example, parents who are fond 
of sports will transmit their athletic genes to their off- 
spring and in addition are likely to stimulate their chil- 
dren by joining a sports club or providing them with 
sports equipment such as a football or a baseball bat. 
In such a case, the environment that is created by the 
parents is correlated with the genotype of the children. 
Similarly, children who are genetically predisposed to 
become good athletes are likely to actively select envi- 
ronmental conditions in which their genetic disposition 
can become manifest. It is even possible that genes and 
environment interact. In that case, the effect that a cer- 
tain environmental factor has depends on someone’s 
genotype, or the extent to which genes come to expres- 
sion depends on environmental conditions. 


Gene-Environment Correlation 


In general, in the presence of gene-environment cor- 
relation (Tics), the environmental factors that influence 
an individual’s phenotype are not a random sample of 
the entire range of possible environments but are corre- 
lated with, or caused by, the genotype of an individual. 
Usually, three different types of gene-environment cor- 
relation are distinguished (Plomin, DeFries, & Loehlin, 
1977): passive, evocative, and active Tics) 

Passive Tcp) refers to the situation in which par- 
ents transmit both genotypes and relevant environ- 
mental factors. For example, athletically gifted parents 
transmit genes that influence physical attributes such as 
strong muscles, a well-functioning hemoglobin system, 
and a healthy respiratory system. In addition, these 
parents also provide their children with an athletically 
stimulating environment, such as sports equipment and 
training facilities. Since the environment that is created 
by the parents is a function of the parents’ genotypes, 
and each parent transmits 50% of his/her genes to the 
offspring, a correlation between the environment and 
the child’s genotype is implicated. 

We speak of evocative Tœ when the genetic pre- 
dispositions of an individual evoke certain reactions 
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from the environment. For example, a child who shows 
talent for sports may be treated differently by his/her 
high school trainer than a child whose sports ability is 
average. 

Active Tcs) occurs when individuals create, or seek 
out, their own environments based on their genetic pre- 
disposition. For example, the child with the predisposi- 
tion for being a good basketball player may seek out a 
high school or university with good sports facilities and 
a lively sports culture, because this will allow him/her 
to exercise, develop, and improve. That is, individuals 
with a certain genetic predisposition will select environ- 
ments that fit their predisposition, that is, environments 
in which they can thrive and that are optimal for their 
predisposition to become manifest. 

When reg is actually present, ignoring the gene- 
environment correlation in statistical genetic models 
and analyses may lead to biased estimates of the rela- 
tive importance of both genetic and environmental fac- 
tors (Eaves, Last, Martin, & Jinks, 1977). 


Gene-Environment Interaction 


Besides the possibility that genes and environment are 
correlated, it is also possible that environmental factors 
modify or trigger gene expression, or that someone’s 
genetic makeup determines the effect that environ- 
mental stressors can have (Gene-environment interac- 
tion, GXE). For example, traumatic experiences like 
life-threatening illness, molestation, and assault do in 
some victims cause severe depression, but not in all. 
It is conceivable that the actual effect of such extreme 
experiences depends on someone’s genotype, that is, on 
one’s genetic liability to become depressed. 

When GXE interaction is present, sample-based es- 
timations of the additive genetic effects (A), the shared 
environmental effects (C), and the non-shared envi- 
ronmental effects (E) do not accurately reflect what is 
going on. After all, the relative contribution of genetic 
and environmental factors to the explanation of the ob- 
served individual differences in the phenotype may be 
different for subjects with different experiences, or for 
subjects with different genotypes. 

GXE is one possible explanation for discordance ob- 
served between MZ twins with respect to disease (e.g., 
one twin suffers from depression or schizophrenia, 
while the other twin does not). As MZ twins are geneti- 
cally identical, they have, in theory, the same genetic 
predisposition, or the same genetic liability for disease. 
This liability could, however, be increased or decreased 
as a consequence of specific life experiences. In other 
words, it is conceivable that differences in life experi- 


ences create differences in the extent to which genes 
come to expression, which in turn results in phenotypic 
differences. 

Just like disregarding gene-environment correla- 
tion, ignoring the effects of existing GXE leads to bi- 
ased estimates of the relative importance of genetic and 
environmental determinants. When GXE interaction 
concerns the interaction between genes and shared en- 
vironmental influences, ignoring its presence results in 
overestimation of the effect of genetic factors on the 
phenotype. If GXE interaction concerns the interaction 
between genes and non-shared environmental factors, 
ignoring its presence will result in overestimation of the 
effects of the non-shared environmental factors (Eaves 
et al., 1977; Jinks & Fulker, 1970). 

To illustrate, an increasing body of evidence sup- 
ports the presence of Tœ and GXE in the context of 
complex psychiatric disorders (Caspi & Moffitt, 2006; 
Kendler, 2005). Caspi et al. (2003) reported an interac- 
tion between the 5-HT transporter gene (5-HTT) and 
stressful life events that appears to determine liability 
to depressive illness. Individuals with one or two cop- 
ies of the short allele of the 5-HTT gene exhibited more 
depressive symptoms after experiencing traumatic life 
events than subjects who were homozygotes for the 
long allele. This finding has been replicated in sev- 
eral studies (Eley et al., 2004; Kendler, Kuhn, Vittum, 
Prescott, & Riley, 2005; Wilhelm et al., 2006; Zalsman 
et al., 2006). 

Recently, Wichers et al. (2008) reported an inter- 
action between the BDNF Met allele, the short allele 
of the 5-HTTLPR gene, and childhood adversity in a 
model of depressive symptoms. Childhood adversity 
had a greater impact on depression scores in adulthood 
among BDNF “Met” carriers than among BDNF “non- 
Met” carriers. Moreover, this interaction effect between 
BDNF and childhood adversity was more pronounced in 
subjects who were carriers of the short repeat allele of 
the 5-HTTLPR gene. In addition, carriers of the Met al- 
lele also reported significantly more childhood adversity 
than non-carriers, which suggests gene-environment 
correlation. 


STATISTICAL METHODS APPLIED 
TO THE (CLASSIC) TWIN DESIGN 


Although calculating the relative proportion of genetic 
and environmental influences on a trait based on com- 
parisons of MZ and DZ twin correlations is straightfor- 
ward, this simple framework has some disadvantages. 


First of all, it does not allow for a test of the statistical 
significance of the genetic and environmental influ- 
ences. For example, when the comparison of MZ and 
DZ twin correlations suggests a heritability of 10%, then 
one would want to know whether this 10% deviates 
significantly from 0%. Twin correlations provide nei- 
ther confidence intervals of the estimated parameters 
nor a description of how well the twin model describes 
the observed data. In addition, missing data cannot be 
accommodated if estimates are based on twin corre- 
lations, and the information of family members other 
than twins cannot be accommodated in the model. 

In behavioral genetic studies it is therefore custom- 
ary to use estimation procedures implemented in struc- 
tural equation modeling. Structural equation modeling 
is a flexible statistical technique for testing and esti- 
mating linear relationships between observed and la- 
tent variables, where latent variables are not measured 
directly but are estimated based on observed informa- 
tion. The latent variables are the unmeasured sources of 
variation, denoted by G, C, and E. Their regression on 
the trait can be deducted from the known relations be- 
tween the G, C, and E factors in MZ and DZ twins (see 
Figure 5.1). How well the model depicted in Figure 5.1 
describes the observed data is evaluated through the 
use of an iterative model fitting procedure (see, e.g., 
Neale & Cardon, 1992), which returns parameter esti- 
mates and their confidence intervals. 


depression 
Twin 1 


Path diagram for univariate twin data. 


Figure 5.1 
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Multivariate Analyses of Twin Data 


For many psychiatric disorders, comorbidity is the rule 
rather than the exception. An important question is 
why two traits covary—that is, what is the nature of 
this covariation? For example, depression and anxiety 
often coincide, but why is that? Is this comorbidity due 
to genes that influence both traits, or is it largely due 
to environmental factors that act as risk factors for both 
depression and anxiety? 

Bivariate (or multivariate) twin models can be used 
to investigate to what extent two (or more) traits are in- 
fluenced by the same set of genes (genetic correlation) 
or by the same environmental influences (environmen- 
tal correlation). That is, not only the variance of a trait 
but also the covariance between traits can be decom- 
posed into genetic and environmental sources of varia- 
tion on the basis of twin data. Figure 5.2 shows a path 
model of bivariate twin data, in which the relationship 
between depression and anxiety is described in terms 
of correlation at a genetic and environmental level. 

If in the example depicted in Figure 5.2, the correla- 
tion of the depression scores of one twin with the anxiety 
scores of the co-twin is higher in MZ twins than in DZ 
twins, then this suggests that the observed correlation 
between the two traits is mainly due to genetic factors. 

To illustrate, much research has focused on the co- 
morbidity of anxiety and depression. According to Gray 
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Figure 5.2 Bivariate twin design. 


and McNaughton (2000), comorbidity of anxiety and 
depression can be explained in two ways. First, one dis- 
order is an epiphenomenon of the other disorder. Sec- 
ond, the disorders partially share a genetic etiology. Ina 
review of a large number of multivariate twin and family 
studies on comorbidity of anxiety and depression, Mid- 
deldorp, Cath, van Dyck, and Boomsma (2005) support 
both explanations for the covariance observed between 
anxiety and depression. Depression and anxiety are ge- 
netically closely related; the two traits are 86%-100% 
influenced by the same genetic factors. 


Longitudinal Analyses of Twin Data 


When it has been established that genetic factors do to 
some extent explain individual differences observed in a 
certain trait or multiple traits, a next question could be are 
these genetic influences stable over time and are the same 
genes involved at different stages of life? Costly longitu- 
dinal studies would be needed to answer this question. 
However, the stability of genetic influences over time is 
sometimes investigated by analyzing data at one point in 
time with a cohort design. In such a design, subjects from 
different age cohorts are assessed phenotypically. Analyz- 
ing the relative influence of genetic and environmental 


anxiety 


Twin 2 


depression 


Twin 2 


factors in different age cohorts gives information about 
stability of the magnitude of genetic and environmental 
influences along those age cohorts. An advantage of the 
cohort design is that longitudinal data collection within 
one single-population sample is not required, which 
saves researchers a lot of time waiting for their subjects 
to grow older. A major disadvantage, however, is that this 
design does not allow for any conclusions on whether 
the genetic factors that explain variation in one cohort 
are the same as the genetic factors explaining variation in 
another cohort. Moreover, differences due to age are con- 
founded with any other differences between the cohorts. 

An example of a cohort-design is a study on the 
diagnosis of early- and late-onset major depression, as 
defined by the DSM-III-R (Lyons et al., 1998). Early- 
onset (before age 30 years) and late-onset (after age 30 
years) major depression were both significantly affected 
by genetic factors (early onset h? = .47; late onset h? = 
.10) and non-shared environmental factors (early onset 
e = .53; late onset e = .90). The size of genetic effects 
was larger for early-onset major depression, while non- 
shared environmental effects explained more variance 
in late-onset major depression. 

When longitudinal twin data are available, it is 
possible to investigate to what extent the contribution 


of genetic and environmental factors to the observed 
phenotypic variability is stable over time, and to what 
extent genetic and environmental variation is time 
specific. However, longitudinal analysis has several 
disadvantages: the design is relatively expensive, data 
collection takes more effort and time compared to the 
cohort design, and longitudinal designs are prone to 
dropout. That is, participants are asked to participate 
in the study over a longer period of time, and consider- 
able numbers of participants tend to withdraw from the 
study for reasons that may or may not be related to the 
study object itself. 

To illustrate, in a longitudinal study of 3- to 12-year- 
old children, Boomsma et al. (2008c) determined the 
relative stability and change of genetic and environ- 
mental influences on anxiety and depression. Mother 
and father ratings of their child’s behavioral, emotional, 
and social problems were collected at five different time 
points. Stability of anxiety and depression in childhood 
was relatively low from age 3 to later ages (r ~ .30 from 
age 3 to later ages); after age 7, the stability increased 
(r = .67 between ages 10 and 12). With age, the heri- 
tability of anxiety and depression decreased and the 
influence of shared environmental factors increased. 
Heritability estimates diminished from around 60% at 
age 3 to around 40% at age 12. Shared environmental 
factors accounted for only 8% of the observed variation 
at age 3 but increased to about 23% at age 12. The con- 
tribution of non-shared environmental factors increased 
from 29% at age 3 to 36% at age 12. Genetic factors 
accounted for about 50% of the phenotypic stability of 
anxiety and depression over time. Results suggested a 
relatively small overlap of genes that influence anxiety 
and depression in younger children (age 3-5) and an 
increased genetic overlap at later ages. Shared environ- 
mental influences on the stability of anxiety and depres- 
sion were relatively large in younger children (around 
50% for age 3-5) and reduced after age 7. This example 
of a longitudinal twin study shows that genetic and en- 
vironmental variation may to some extend be time spe- 
cific. It also shows that stability of traits such as anxiety 
and depression can be analyzed in terms of genetic and 
environmental factors. 

This example shows a decrease in genetic influences 
on the variability observed in depression and anxiety 
across the life span. An explanation could be that life 
events such as accidents and illnesses and home-, educa- 
tion-, and occupation-related incidents accumulate over 
time. Such environment-related life events increasingly 
contribute to differences between individuals, and as a 
consequence, the relative influence of genetic factors 
decreases over time. In contrast, studies on the herita- 
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bility of cognitive abilities repeatedly show an increase 
in genetic influences across the life span (Ando, Ono, & 
Wright, 2001; Bartels, Rietveld, van Baal, & Boomsma, 
2002; Boomsma & van Baal, 1998; Bouchard & McGue, 
1981; Luciano, Wright, Smith, Geffen, Geffen, & Martin, 
2001; Petrill, Lipton, Hewitt, Plomin, Cherny, Corley, & 
DeFries, 2004; Plomin, 1999; Posthuma, de Geus, & 
Boomsma, 2001). Increasing heritability over the life 
span could be due to genes that become active later in 
life, or to a decrease in the influence of environmental 
factors, as a result of which the relative contribution of 
genetic influences increases. Otherwise, relatively small 
genetic influences in childhood may have large effects 
later in life. While parents and teachers are important 
with respect to the intellectual development of a child, 
adults are likely to seek out their own intellectually 
stimulating environment, which may reinforce genetic 
differences. 


RECENT DEVELOPMENTS IN 
BEHAVIORAL GENETICS: GENE FINDING 


The behavioral genetics methods discussed so far are 
informative about the extent to which genes explain 
variability in human behavior. These family-based de- 
signs give information about the relative influence of 
genes on variation observed in a particular trait. How- 
ever, these designs are not informative about which 
specific genes are involved, how many genes are in- 
volved, or even where the genes are that are involved, 
that is, in which (part of the) chromosome. After it has 
been established that genes are involved (i.e., that the 
trait under study is heritable), a reasonable next step is 
to verify which part of the human genome is involved 
(linkage analysis) and, more precisely, which specific 
genes are involved (association analysis). 


Linkage Analysis 


Once genetic factors have been shown to be of impor- 
tance in explaining variation in a trait, the next goal is 
to localize the genes that are involved. The aim of link- 
age analysis is to discover the rough location of a gene 
region on the chromosome. Linkage analysis is based 
on the comparison of genetic relatives, such as siblings. 
The assumption of linkage analysis is that relatives who 
resemble each other more phenotypically will also re- 
semble each other more genetically. In other words, 
siblings who resemble each other with respect to a par- 
ticular trait, like depression, personality, intelligence, or 


90 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


weight, will share more alleles on the genes that are 
actually involved in the trait under study than would be 
expected by chance alone. 

Two types of allele sharing are distinguished: 
identical-by-state (IBS) and identical-by-descent (IBD). 
Alleles are IBS if they have the same DNA sequence (i.e., 
have the same form). Alleles are IBD if they have the 
same DNA sequence and the same ancestral origin (i.e., 
they are inherited from the same ancestor). Alleles that 
are IBD must be IBS, but alleles that are IBS are not nec- 
essarily IBD. Since offspring receive one allele from each 
parent, siblings can share zero, one, or two alleles IBD 
at a locus. For example, suppose a mother has genotype 
A1A2 and a father has genotype A3A3. Sibling 1 inher- 
its Al from his mother and the first A3 allele from his 
father, while sibling 2 inherits the same allele Al from 
the mother, but the other A3 allele from the father. Both 
siblings have genotype A1A3, so their IBS status is 2. 
However, as the A3 allele is not exactly the same A3 al- 
lele, their IBD status is 1. 

In behavioral genetics studies of quantitative traits, 
a causal gene is called a quantitative trait locus (QTL). 
However, rather than comparing siblings with respect to 
all QTLs on the genome, linkage analysis makes use of 
genetic markers. This genetic marker, or DNA marker, 
is a unique DNA sequence (segment of DNA) with a 
known position on the chromosome. For each partici- 
pant, a number of markers are typed on each chromo- 
some. These markers not only are informative about 
their own specific DNA sequence but indirectly also 
give information about genes lying close to this marker 
on the chromosome. Markers are indicative of adjacent 
genes because the marker alleles and the alleles of genes 
in close proximity are often inherited together, that is, 
as a block. So siblings who share marker alleles IBD— 
that is, they inherited the same allele from the same 
parent—most likely also share alleles on adjacent genes 
because they inherited the entire block of alleles from 
the same parent. If, however, the siblings only share the 
marker allele IBS—that is, the allele is physically 
the same, but it is not exactly the same allele—then the 
marker is less informative about the siblings’ likeness 
with respect to adjacent genes, because the siblings did 
not inherit the same block of information. 

We will not go into this in more detail, but it is 
important to understand that information about genes 
adjacent to the marker can be obtained from knowledge 
about siblings’ IBD status at the marker: the IBD status 
at the marker reflects the IBD status at QTLs that are 
close to the marker. Differences observed between sib- 
lings with respect to the trait will be smaller if they share 
the same variant of a marker, obtained from the same 


ancestor (IBD) (Haseman & Elston, 1972). If parental 
genotypes are not available, probabilities of IBD status 
of the offspring can be estimated based on allele fre- 
quencies in the population. 

In many complex traits that are (highly) heritable, 
a large number of genes are expected to be involved, all 
with small effect. The shortcoming of linkage analysis 
with respect to the study of the genetic basis of quan- 
titative traits is that it lacks power to detect genes of 
small effect. Another shortcoming of linkage is that it 
only gives information about an area in which a QTL 
may lie. These areas, however, are often still very large, 
covering hundreds of base pairs and often hundreds of 
genes. Linkage analysis thus provides a rough indica- 
tion for where to look for the QTLs, but does not actu- 
ally identify the QTLs. 

To illustrate, results from linkage studies on anxi- 
ety and depression show significant linkage signals on 
several chromosomes (Boomsma, Willemsen, et al., 
2008b). However, the replication rate of these studies is 
relatively low. This might be due to the relatively small 
sample sizes and different definitions of the pheno- 
types. For example, Holmans et al. (2007) reported link- 
age regions on chromosomes 8, 15, and 17; McGuffin 
et al. (2005) reported regions on chromosomes 1, 12, 13, 
and 15; and Middeldorp et al. (2008) reported linkage 
regions on chromosomes 2, 8, and 17. All these regions 
may thus contain one (or more) gene that contributes 
to susceptibility to anxiety or depression. 


Association Analysis 


Once the rough location of a gene region on the chro- 
mosome is identified, candidate genes can be selected 
from this region. In association analysis, it is subse- 
quently tested whether these candidate genes are ac- 
tually involved in the trait under study. This is done 
by testing whether the trait means are the same for all 
possible genotypes. For example, if a gene is diallelic, 
three genotypes—A1A1, A1A2, and A2A2—can be dis- 
tinguished, and one can test whether the trait means 
are the same across these three genotype groups. 

A commonly used approach in association analysis 
is the case-control design. Here, allele frequencies in a 
group of unrelated, affected individuals (i.e., patients or 
cases) are compared to the allele frequencies observed 
in a group of unrelated controls (healthy subjects). Al- 
leles that are statistically more frequent in cases than in 
controls are thought to be involved in the disorder under 
study. Further research into the function of the gene is 
then required to establish whether the relationship be- 
tween the allele and the disorder is causal in nature. 


Association analysis is statistically powerful and 
therefore allows for the detection of genes with small 
effect. While linkage analysis is conducted within 
families, association studies are usually performed at 
a population level, which facilitates data collection. 
Furthermore, while linkage is usually genome wide, 
association studies were until recently limited to can- 
didate genes, or candidate regions, as detected within 
a linkage study. Presently, however, completion of the 
Human Genome Project in 2003, the International Hap- 
Map Project in 2005, the 1000genomes project in 2009, 
and the decline in genotyping costs has made genome- 
wide association analysis feasible. In this approach, 
hundred thousands of DNA markers across the entire 
genome are scanned to find genetic variations associ- 
ated with a particular trait or disorder. 

It is important to note that although association 
studies are theoretically straightforward, they come 
with their own shortcomings. There are several reasons 
why genes can be statistically associated with a trait 
without being functionally related to the trait (this is 
called spurious association). Especially in genome-wide 
association, problems related to statistical power (e.g., 
sample size, multiple testing) are serious. Finally, prac- 
tice shows that results obtained through association 
studies are often hard to replicate. This can be due to 
various reasons, such as difference between studies in 
the definition or measurement of the phenotype, differ- 
ences between studies related to the sampling of partici- 
pants, differences between studies of the origin of the 
participants (i.e., allele frequencies may differ between 
the countries in which the studies are conducted), and 
sample size. 

Finally, once a gene has been statistically linked to 
a trait, it still remains to be seen how the gene is func- 
tionally related to the trait. The link between proteins 
and enzymes, on the one hand, and observed behav- 
ioral traits, on the other hand, is often far from clear, 
and the road from DNA sequences that code for spe- 
cific enzymes and proteins to the behavioral trait under 
study is in itself a very long and very complicated one. 


Behavioral Genetics and Clinical Practice 


Discoveries in the field of human genetics have changed 
the general view on behavioral disorders dramatically. 
For example, until the 1970s, the development of ADHD 
was thought to be caused by poor upbringing. Nowa- 
days, ADHD is known to be one of the most heritable 
childhood disorders, with heritability estimates around 
70% (Jepsen & Michel, 2006). Likewise, liability to 
mood disorders such as depression and anxiety is influ- 
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enced by genetic factors as well (Hettema et al., 2001la, 
2001b; Kendler, Gatz, Gardner, & Pedersen, 2006a, 
2006b; Sullivan, Neale, & Kendler, 2000). Studies have 
been conducted on the genetic influences on many 
other behavioral disorders, of which schizophrenia is 
the most widely studied. Twin studies show heritability 
estimates of liability to schizophrenia of around 80% 
(Sullivan, Kendler, & Neale, 2003). 

Since the completion of the Human Genome Project 
in 2003 and the International HapMap Project in 2005, 
countless studies have focused on gene finding for be- 
havioral diseases. To date, many genes have been re- 
ported to be associated with bipolar disorder. The two 
most replicated genes in bipolar disorder are the same 
genes that are associated with schizophrenia (Farmer, 
Elkin, & McGuffin, 2007; Kato, 2007). Up to now, gene 
finding results for major depression and anxiety have 
been less encouraging. One of the reasons for this fail- 
ure to detect and replicate genes might be that multiple 
genes of small effect are involved in these behavioral 
disorders (Harrison & Law, 2006; Jonsson, Kaiser, 
Brockmoller, Nimgaonkar, & Crocq, 2004; Li, Collier, & 
He, 2006; Straub et al., 2002). 

Understanding the genetic architecture of behav- 
ioral diseases is expected to have two major benefits. 
First, an individual’s genetic makeup provides infor- 
mation about his or her risk of developing a particular 
disease. This information is useful in prevention. For 
example, individuals known to have a greater risk of de- 
veloping schizophrenia may be advised to avoid the use 
of hallucinogenic drugs. Second, an individual’s genetic 
makeup may be of interest in the choice of treatment. 
Nowadays treatment is adapted to several factors, such 
as personality, gravity of the disease, and motivation and 
cooperation of the patient. Success of treatment may, 
however, also depend on individuals’ genetic makeup, 
and adapting treatment to the genetic characteristics of 
patients may lead to higher improvement rates. 

In physical diseases, selection of treatment based 
on genotype has already been introduced. Studies on 
breast cancer, for example, have shown that specific 
gene variants affect therapy outcome. For example, 
recurrence after tamoxifen therapy, a widely used en- 
docrine therapy for estrogen-receptor-positive breast 
cancer, is dependent on genes that are related to meta- 
bolic enzymes (Wegman, Vainikka, Stal, Nordenskjold, 
Skoog, Rutqvist, & Wingren, 2005). 

Identifying genes that are associated with behavioral 
disorders will allow us to gain insight into the etiology 
of the disease. Hopefully, this will lead to development 
of therapies that are maximally tailored to the clients’ 
characteristics, including their genotype. Furthermore, 
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identifying genes that are associated with effects of 
medical treatment may lead to genotype-adjusted phar- 
macotherapy. For example, molecular genetic research 
on ADHD focused on candidate genes involved in the 
dopamine system that is associated with treatment 
with methylphenidate. Stimulant medications such as 
methylphenidate act primarily by inhibiting the dop- 
amine transporter that is responsible for the dopamine 
reuptake. Small but significant associations have been 
reported for two dopamine receptor genes (Li, Sham, 
Owen, & He, 2006). 


CONCLUDING REMARKS 


In the majority of behavioral disorders, individual differ- 
ences observed in liability for disease have been shown 
to relate to individual differences in genetic architec- 
ture. Heritability estimates range from very low (sleep 
problems h? ~ 20% [Boomsma, van Someren, Beem, de 
Geus, & Willemsen, 2008]) to very high (autism h’ = 
90% [Freitag, 2007]). Many studies report higher heri- 
tability estimates for more severe manifestations of dis- 
orders and for early onset manifestations of disorders. 
For example, both depression and anxiety show higher 
heritability estimates for more severe forms and for ear- 
ly-onset forms (Hettema et al., 2001a; McGuffin, Katz, 
Watkins, & Rutherford, 1996; Scherrer et al., 2000). 
Higher heritability estimates were also reported for more 
severe manifestations of schizophrenia (Gottesman, 
2001). Moreover, genetic influences are larger for type 2 
schizophrenia, which is known for passive symptoms 
such as withdrawal and lack of emotion, than for type 1 
schizophrenia, which is known for active symptoms 
such as delusions and hallucinations (Dworkin & Len- 
zenweger, 1984). In general, type 1 schizophrenia has a 
better prognosis and a better response to medication. 

The finding that more severe manifestations of dis- 
orders are more heritable raises questions on whether, 
for example, the same genes are associated with differ- 
ent manifestations of a disorder. Since development is 
a result of a constant interplay between genetic and en- 
vironmental factors, neurodevelopmental disorders like 
schizophrenia, especially the late-onset type, might be 
the result of interplay between genes and environment. 
Insight into this interplay will lead to a better under- 
standing of the expression of genes. 

In recent years, behavioral disorders are assessed 
as a quantitative feature instead of a dichotomous fea- 
ture. That is, researchers have focused on a continuum 
from mild to severe depression symptoms, rather than 
on a dichotomous distinction between participants with 


and without depression. When focusing on continua, 
behavioral disorders are considered the quantitative ex- 
treme of the same genetic and environmental factors 
that contribute to the phenotypic variation observed 
within the normal range of behavior. Analyzing behav- 
ioral disorders as a quantitative feature may require the 
inclusion of individuals who are not actually diagnosed 
for the disorder but do suffer from some of its symp- 
toms. These individuals can be informative since they 
are expected to be carriers of associated genotypes. 

A quantitative view on disorders is also useful in 
finding genes that are associated with multiple disor- 
ders. It has been shown that phenotypic, but also ge- 
netic, comorbidity is common in numerous behavioral 
disorders. For example, genes associated with bipolar 
disorder are known to be associated with schizophre- 
nia as well. However, according to DSM criteria, bipolar 
disorder is only diagnosed when schizophrenia is not, 
which precludes comorbidity studies if diagnostic di- 
chotomies are used as input, rather than quantitative 
measures. When participants with symptoms of both 
disorders are neglected in gene-finding studies, a lot of 
potentially valuable information is lost. In addition, it is 
possible that analyzing disorders as a continuum may 
lead to the identification of QTLs that contribute to in- 
dividual differences in the disorder itself. 

The recent technological improvements, available 
financial funding, and intended close cooperation with 
fields like molecular biology and functional genomics 
make behavioral genetics at present one of the most 
rapidly changing and evolving fields in science. 
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Over the centuries, sleep was first viewed as a mirror 
of death, and later as a passive state with a suspension 
of activity (i.e., the absence of consciousness). Today, 
while we know that sleep is an active state and involves 
a complex and highly organized series of physiologi- 
cal and behavioral states, some aspects of sleep still re- 
mains a mystery. 

Many people recognize that spending more than 
one-third of a normal human life sleeping has a func- 
tional significance, while some still see it as a waste 
of time dramatically impeding productivity. Currently, 
the prevalence of sleep disorders is increasing in West- 
ernized societies, where the potential for independence 
from natural influences on sleep, such as exposure to 
sunlight, is combined with social and economic pres- 
sures to shorten the time spent asleep. 

As we will see in this chapter, the fact that our soci- 
ety has such little regard for sleep leads to a dangerous 
and unsustainable situation, with multiple health con- 
sequences. Denying the central role that sleep occupies 
in life is denying its role in our immune defense, cogni- 
tive performance, and mental health. It is also denying 
the impact of sleep disorders in a broad range of in- 
terconnected pathologies, including poor vigilance and 
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memory, reduced mental and physical reaction times, 
reduced motivation, depression, insomnia, metabolic 
abnormalities, obesity, immune impairment, and even 
increased risk of cancer. There is an intimate connec- 
tion between these pathologies and the way in which 
we have organized our society in recent years. 

During the last 20 years, we have witnessed, both in 
the United States and in Europe, the gradual emergence 
of a specific medical field for sleep and its related disor- 
ders through a remarkable increase of knowledge about 
sleep and sleep disorders, due to the new developments 
in genetic, immunological, neurophysiological, and neu- 
rochemical techniques. Understanding these mechanisms 
is a prerequisite to understanding sleep disorders. Some 
major challenges and fundamental questions still have to 
be resolved, such as the purposes and functions of sleep, 
which are among the most difficult problems of neurosci- 
ence and biology. 

Sleep disorders occur at a high prevalence and are 
highly diverse, with insomnia, sleep apnea, and hypo- 
pnea being the most prevalent. Indeed, currently more 
than 80 sleep disorders have been identified, defined, 
and listed (American Academy of Sleep Medicine, 
2005). Patients’ awareness, physicians’ diagnoses, and 
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subsequent treatments are not always at the opti- 
mum; sleep disorders thus require a multidisciplinary 
approach as well as better medical instruction. 

Sleep medicine is such a broad topic that we had 
to make some crucial choice in selecting the topics to 
fit in a chapter. Therefore, the aim of this chapter is not 
to substitute for a textbook or to be exhaustive, but to 
provide a balanced and up-to-date introduction. 

The first part of this chapter deals with the funda- 
mentals of sleep, taking a neuroanatomical and cellu- 
lar emphasis in order to help readers understand how 
neuronal networks and neurotransmitters control and 
regulate non-pathological sleep. The second part deals 
with some of the most prevalent and invalidating sleep 
disorders. The chapter places a specific emphasis on 
pharmacological treatment. 


FUNDAMENTALS OF 
NON-PATHOLOGICAL SLEEP 


Nature of Sleep 


Sleep is identified on the basis of an individual’s be- 
havior and brain electrical activity.! Formally, sleep is 
defined as a natural periodic state of bodily rest charac- 
terized by a readily reversible suspension of conscious- 
ness of the external world and reduced awareness and 
responsiveness. In humans, this is characterized behav- 
iorally by a reclined position, closed eyes, decreased 
movement, and decreased responsiveness to internal 
and external environment (Markov & Goldman, 2006). 
However, the decreased responsiveness is selective and 
the brain continues to process some sensory informa- 
tion during sleep, and some meaningful stimuli are 
more likely than others to produce arousal. 

From a metabolic point of view, though it represents 
only 2% of the whole body mass, the brain consumes up 
to 20% of metabolic activity, producing a ratio weight/ 
energy of 1:10. Surprisingly enough, this metabolic ratio 
is roughly constant regardless of the state of brain ac- 
tivity. Even more interesting, during sleep the brain is 
highly active and its corresponding metabolic activity 
is far from significantly reduced (Dang-Vu et al., 2008). 

The amount of sleep that a person needs is affected 
by several factors, and there exists a significant indi- 
vidual and night-to-night variability. Age, genetics, and 


homeostatic pressure (sleep debt) may all play a role in 
determining sleep length and quality. The distribution 
of sleep hours across the population follows a remark- 
ably Gaussian distribution, spanning from about 5 to 
11 hours, with an average length of sleep of approxi- 
mately 7.75 hours per night. Though sleep is ubiqui- 
tous in the animal kingdom and has been observed in 
all mammals, including humans, without exception 
(Siegel, 2008), animals have different sleep needs than 
humans (Figure 6.1). Jim Horne from Loughborough 
University’s Sleep Research Centre has suggested that 
the amount of sleep we require is what we need not to 
be sleepy in the daytime. Indeed, sleep restriction results 
in daytime sleepiness, and daytime sleepiness suggests 
that an individual’s sleep needs have not been met (Sin- 
ton & McCarley, 2004). The world record for the longest 
sleep deprivation was set in 1963 by Randy Garder, a 
17-year-old high school student from San Diego, with 
11 days (264 hours) of continuous deprivation. Irritabil- 
ity, delusion, and tremors were observed successively 
during the course of the experience. Following a first 
night of sleep, lasting 15 hours, his symptoms mostly 
disappeared, and within a week, he was behaving nor- 
mally without apparent lasting harmful effects. 

The popular classical view of sleep as a passive 
resting state for the brain during which it is “switched 
off” was invalidated in the 1930s when Harvey and 
Loomis, and successively Nathaniel Kleitman (1939), 
described a very organized, typical, and reproducible 
pattern of electroencephalogram during sleep. They dis- 
covered that sleep comprises different stages that repeat 
in characteristic patterns throughout the night. In 1953, 
Aserinsky and Kleitman identified REM sleep. Follow- 
ing that, Rechtschaffen and Kales (1968) published the 
very first manual outlining the criteria for identifying 
and scoring sleep, which was revised in 2007 by the 
American Academy of Sleep Medicine (2007) with an 
update on the staging rules. 

Based on electrophysiological recordings, Recht- 
schaffen and Kales (1968) were able to distinguish 
between the three major states of consciousness: 
(1) wakefulness, (2) REM sleep (rapid-eye movement 
sleep), and (3) non-REM sleep. They divided non-REM 
sleep into four different stages.’ 

There is a continuum in the EEG as the subject falls 
asleep and enters the different sleep stages. The transi- 
tions between these sleep stages can be neither clearly 


1. This chapter will focus on human sleep, though some com- 
parisons, parallelisms, and differences with animals (mostly rodents 
or other mammals) may be discussed. 


2. The authors of the revised manual published in 2007 lumped 
together stages 3 and 4, leaving only 3 major distinguishable non- 
REM sleep stages. 


nor easily defined. The distinction between the different 
stages might seem somewhat arbitrary. The next sec- 
tion describes some electrophysiological characteristics 
of these different sleep stages. 


Stages of Sleep 


In homeotherms, sleep consists in a succession of two 
major recurrent states, rapid-eye movement (REM) sleep 
and non-REM (NREM) sleep. NREM sleep consists of 
three stages: stage I, stage II, and stage III. NREM sleep 
accounts for 75%-80% of sleep time, and REM sleep 
accounts for the remaining 20%-25% of sleep time (Sh- 
neerson, 2000). 

Sleep and wakefulness are subjective behavioral 
phenomena. Therefore in order to identify and quan- 
tify them in an objective manner, sleep researchers and 
clinicians generally rely on three fundamental mea- 
sures. These measures are the physiological measure 
of (skeletal) muscle tone (electromyogram, EMG), eye 
movement (electro-occulogram, EOG), and brain elec- 
trical activity (electroencephalogram, EEG). In clinical 
routine in sleep medicine, it is also common and useful 
to assess four additional variables: monitoring of car- 
diac activity (electrocardiogram, ECG), airflow (at the 
nose and mouth), non-invasive oxygen saturation, and 
respiratory effort. The EEG reading is the most impor- 
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tant measure in differentiating between the NREM sleep 
stages, while EMG and EOG are most important in dif- 
ferentiating REM sleep from NREM sleep. 

Wakefulness is characterized by EEG desynchroni- 
zation, EMG tone, and consciousness (Mignot, 2008). 
The EEG pattern of restful wakefulness is character- 
ized by the predominance of alpha power activity 
(8-12 Hz), as shown in Figure 6.2. Restful wakefulness 
is progressively replaced by drowsiness, technically 
called stage I of NREM sleep, and alpha rhythm pro- 
gressively transforms to a lower frequency correspond- 
ing to the theta rhythm (4-8 Hz). Stage I of NREM sleep 
is a short transitional state lasting only a few minutes 
(<10 minutes) between drowsy wakefulness and 
deeper sleep stages (stages II-III). The eyes move 
slowly under the eyelids, muscle activity decreases, 
and the arousal threshold is low. 

Stage II of NREM sleep is a period of light sleep, 
beginning typically within 12 minutes following sleep 
onset, and is the state in which we spend the most of 
our sleep time (about 45% -55% of total sleep time). It 
has a very distinctive EEG pattern (see Figures 6.2 and 
6.3), in which specific oscillatory patterns termed sleep 
spindles and K-complexes dominate. Sleep spindles are 
the hallmark of stage II NREM sleep, with a waxing-and- 
waning oscillation at the frequency of 11-15 Hz, lasting 
0.5 second to 3 seconds, and recurring several times per 


18.0 


i 14.4 


24 Hours 


Python, 
Opossum 


Ferret Dog 


Figure 6.1 


{TT 
| l 
3.3 
1.9 
TF 


Chimpanzee Human 


African Girafffe 


Elephant 


Sheep 


Average total sleep time per day across animal species. Body size appears to be a major determinant in the 


amount of sleep that a species needs. In general, the larger the animal, the less sleep it requires. 


98 Handbook of Integrative Clinical Psychology, Psychiatry, and Beh 


Stage | 


Stage II 


Sleep spindle 
p spi 


avioral Medicine 


f og Wave peak 


Amplitude ~- 


1 cycle 
REM 


1 s = 13 cycles 


Stage Ill 


Stage IV 


Non-REM sleep REM Sleep 


Figure 6.2 Schematic illustration of the different brain electrical activities assessed by EEG throughout sleep. Human sleep 
is characterized by the alternation of REM and NREM sleep, the later being further divided into four qualitatively distinct 
stages, corresponding to increasing depth of sleep which is reflected by a concomitant increase in EEG amplitude and 
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From “The Neurobiology of Sleep: Genetics, Cellular Physiology and Subcortical Networks,” by E. Pace-Schott & J. Hobson, 2002, Nature Reviews Neuroscience, 3(8), 


p. 600. Copyright ©2002 by Macmillan. Adapted with permission. 


minute. Sleep spindles are believed to have a thalamic 
origin and are suspected to play a crucial role in the 
memory enhancement hypothesis of sleep. K-complexes, 
which interleave sleep spindles during stage II, are sharp 
waves with large deflection at a frequency of less than 1 
Hz and are reminiscent of the slow-wave oscillation that 
is mostly dominant during slow-wave sleep (i.e., stage 
HI). Their origin is still not fully understood. During stage 
II, the heart rate slows, and body temperature decreases. 
At this point, the body prepares to enter deep sleep. 
What is now categorized as stage III (stages III and 
IV in Rechtschaffen and Kales’s terminology) is referred 
to as deep sleep or slow-wave sleep (SWS). We spend 
about 15%-20% of our total sleep time in this state. The 
EEG is characterized by delta waves, which are synchro- 
nized, high-amplitude (>75 uV), and slow frequency 
(0.5-4 Hz) oscillations. The stages formerly referred to 
as stages III and IV are distinguished by the amount of 
delta waves present (<50% for stage III, and >50% 
for stage IV; see Figure 6.2), although this distinction is 
not made by the new classification (American Academy 
of Sleep Medicine, 2005). As sleep deepens, moving to- 
ward slow-wave sleep, the arousal threshold increases. 
Muscle tone assessed by EMG decreases (while remain- 
ing at all time greater than during REM sleep) between 
stages I and III, and NREM sleep is characterized by the 


absence of eye movement recorded by EOG. Immune 
functions increase during deep sleep. 

REM sleep, also known as paradoxical sleep, has 
a totally different polysomnography characteristic. EEG 
is desynchronized and characterized by a low-voltage, 
mixed-frequency activity with slow alpha and hip- 
pocampal theta rhythms (Mignot, 2008; Shneerson, 
2000). This is the stage of sleep the most associated 
with dreaming. Distinguishing REM sleep from relaxed 
wakefulness on the sole basis of a visual inspection of 
the EEG is not very straightforward —if not impossible— 
since it is also characterized by desynchronized low 
voltage and fast frequencies in the alpha-rhythm band. 
Based on EEG, EMG, and EOG characteristics, REM 
sleep can be separated into tonic REM sleep, during 
which skeletal muscle tone is absent (muscle atonia), 
and phasic REM sleep, during which there are inter- 
mittent bursts of ocular movements (hence the name 
“rapid-eye movement”) measured by EOG, myoclonic 
twitches, transient swings in blood pressure, heart-rate 
variability, and irregular respiration (Shneerson, 2000). 
Transient apnea or hypopnea as well as most of the 
dreaming period occur during REM sleep (Shneerson, 
2000). During REM sleep, muscle atonia of striated 
muscles is believed to occur mostly via glycinergic in- 
hibition of somatic motoneurons located in the spinal 
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Figure 6.3 NREM sleep stages II and III, REM sleep, and their associated polysomnographic measures (EEG, EOG, and EMG). 


cord.* Respiratory muscles, along with the muscles of 
the eyes and the middle-ear muscles, remain active in 
REM sleep, unlike the submental muscles (muscles of 
the chin and neck). Dysfunction in this muscle inhibi- 
tion can be responsible for REM sleep disorders associ- 
ated with movements during dreaming. 

Figure 6.4 synthesizes other important physiologi- 
cal measures typical of late-night sleep, such as eye 
movements (prominent during phasic REM), systolic 
blood pressure, respiration, cardiac pulse, and body 
movements. The most remarkable findings are the dif- 
ferences in physiological activity between REM and 
NREM cycles. The limited eye movement and decrease 
in muscle tone, heart rate, and respirations that char- 
acterize NREM sleep reach their lowest levels during 
stage III sleep. REM sleep is characterized by rapid, 
darting movements of the eyes, along with paralysis of 
most major muscle groups. Heart rate and respirations 
increase almost to the level found during wakefulness. 
Greater variability in these physiological constants is 
observed during REM sleep. 


Sleep Architecture 


Non-pathological sleep usually begins with a NREM 
sleep episode, followed by a period of REM sleep. 


3. This view has, however, recently been challenged (see Brooks, & 
Peever, 2008) and the subsequent dissenting opinions in the Novem- 
ber 2008 issue of Sleep). 


The alternation of episodes of NREM and REM sleep 
is called a sleep cycle (NREM-REM cycle), lasts about 
90 minutes, and recurs three to seven times in the 
course of the night. 

The hypnogram in Figure 6.5 describes the fluc- 
tuation of the different stages across a sleep night. The 
length of each bar denotes the duration of each stage. 
The distribution of stages is, however, unequal through- 
out the night: early in the night, NREM sleep is promi- 
nent and deeper than REM sleep and constitutes the 
main sleep activity (up to 80%). During the second half 
of the night, NREM sleep is shallow, and the proportion 
of REM sleep gradually increases during each subse- 
quent cycle (Pace-Schott & Hobson, 2002). 

The cyclic organization of sleep varies within and 
between animal species. The length of each REM-NREM 
epoch increases with brain size across species, and the 
depth and proportion of the NREM phase in each cycle 
increases with brain maturation within species. NREM 
sleep complexity is a function of brain systems, such 
as the thalamocortical circuitry, which reach maximum 
development in mature humans only to decline in post- 
mature age. It can therefore be concluded that the differ- 
entiation of sleep is a function of brain differentiation, 
a rule that indicates both mechanistic and functional 
links between sleep and other brain functions (Pace- 
Schott & Hobson, 2002). 

It is important to remember that the sleep archi- 
tecture described here corresponds to the sleep expe- 
rienced by a normal healthy adult. Sleep architecture 


100 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


Eye movements (min-") 


0 
Awake 
Stage | 
Stage I EEG sleep stage 

Stage Ill 
Stage IV 


120 ° > 
@ e 0.0 @ o eee @ 
Systolic blood pressure (torr) a PE oe K 000 o o? 0 00000 ooet "s oe 


10e 0%0,,000e09 oo o% % % “eee 


10-4 Breaths (min) 


Pulse (beats min-') 


Body movements (no.) 


280 300 


l 


0 
200 220 240 
Time (min) 


Figure 6.4 Additional electrophysiological measures and their fluctuation throughout the course of a sleep night. 
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Figure 6.5 Hypnogram showing the alternation of sleep stages throughout a sleep cycle. 


is variable and affected by several agents. Sleep disor- 
ders may affect the quality, duration, onset, or offset of 
sleep. Sleep deprivation, frequent sleep schedule shift, 
stress, and environment all affect the progression of the 
sleep cycle. Finally, sleep architecture, quality, and du- 
ration are naturally affected by age. 


Effect of Age 


Age is a major factor affecting sleep architecture. Sleep 
duration, depth, and the relative proportion of various 
stages vary across individuals and are function of age. 
In Figures 6.6a and 6.6b, which represent the evolution 
of total sleep time across the life span, we can see that 
total sleep duration decreases gradually, mostly due to 
NREM deep sleep, which progressively vanishes. 
Indeed, neonates spend most of their time sleep- 
ing, and a large proportion of that time is spent in 
REM sleep (>50% of total sleep time), while REM 
sleep is reduced in the elderly. In contrast, slow-wave 
oscillations are almost nonexistent in neonates and the 
elderly but reach a maximum peak in young adults. 
A sleep cycle, which lasts usually 90 minutes in nor- 
mal healthy adults, does not last more than 50 to 
60 minutes in newborns. The elderly experience more 
awakenings after sleep onset and sleep fragmentation 
than young individuals, as demonstrated by multiple 
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awakenings throughout the night—that is, the inabil- 
ity to maintain continuous sleep at night and wakeful- 
ness during the day. 

The prominent presence of REM sleep among neo- 
nates and infants has led to the hypothesis that this spe- 
cific stage must serve a developmental purpose, though 
it is not clear exactly what role it serves. 


REGULATION OF SLEEP 


Although a hallmark of sleep is the (apparent) suspen- 
sion of activities that take place during the awake state, 
sleep is more than the absence of wakefulness; it is a 
regulated (and regulatory) process. For example, an ult- 
radian process occurring during the sleep episode drives 
the alternation of the two basic NREM and REM sleep 
states and determines the proportion of the NREM-REM 
sleep cycle spent in REM sleep. Whether an individual 
is awake or asleep depends on the balance of forces pro- 
moting and inhibiting each of these two states (Johns, 
1998). The timing, duration, and depth or intensity 
of sleep are believed to be regulated by the interac- 
tion of two independent major basic processes. This is 
called the two-process model (Achermann & Borbély, 
2003; Borbély, 1980, 1982), the formulation of which 
occurred as a result of the work of Alexander Borbély 
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Figure 6.6 (a) Impact of age on sleep architecture. (b) Impact of age on total sleep time. 
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(1980, 1982; Daan, Beersma, & Borbély, 1984). The two- 
process model consists of (1) a homeostatic process (or 
intrinsic drive) that is related to the amount of prior 
sleep and wakefulness and maintains the duration and 
intensity of sleep within certain boundaries and (2) a 
circadian rhythm, which is an endogenous rhythm with 
a periodicity of around a day and is generated by an 
internal pacemaker (biological clock) that determines 
the timing of sleep (Figure 6.7). The relationship be- 
tween the two processes has been formulated as fol- 
lows: “A Process S, the homeostatic process, increases 
as an exponential saturating function during wakeful- 
ness and decreases as an exponential function during 
sleep. Slow-wave activity in NREM sleep is the marker 
for the decrease of Process S.” 


homeostatic 


7 23 7 
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23 time of day 
Figure 6.7 The three main processes involved in the 
regulation of sleep: homeostatic, circadian rhythm, and 
ultradian rhythm. As sleep progresses throughout the 
night, the intensity of NREM sleep declines and the 
duration of successive REM sleep epochs increases. 
(W: Wake; S: Sleep; N: NREM sleep; R: REM Sleep). 


Homeostatic Process 


Sleep homeostasis is one of the basic principles of sleep 
regulation (Tobler & Achermann, 2007). It is a regula- 
tory system that enables organisms to compensate for 
the loss of sleep or surplus sleep. Homeostatic process 
is the progressive build-up of sleep pressure during 
wakefulness, which increases exponentially and is pro- 
portional to the time spent in prior wakefulness, reach- 
ing a peak at sleep time. Its strength then declines— 
again exponentially—once sleep is initiated, with the 
lowest point when one awakens in the morning. Thus 
it depends on immediate history—the interval since the 
previous sleep episode and the intensity of sleep during 
that episode. 

Sleep homeostasis characterizes the increased sleep 
need and consequent sleep rebound after sleep depri- 
vation. Indeed, a sleep deficit elicits a compensatory 
increase in the intensity and duration of sleep, while ex- 
cessive sleep reduces sleep propensity. The homeostatic 
process or drive is therefore a direct indicator of sleep 
pressure. The time course of the homeostatic process 
can be derived from the changes of slow-wave activity 
from the EEG, which exhibits a global declining trend 
during sleep and the level of which in the first NREM 
sleep episode increases as a function of the duration of 
prior waking. 

Figure 6.8 illustrates simulations of the homeostatic 
process (process S). Baseline wakefulness and sleep are 
depicted, as well as the impact of daytime nap and sleep 
deprivation on sleep pressure. 


Genetic and Molecular Correlates 
of the Homeostatic Drive 


It is known that sleep deprivation causes behavioral, 
physiological, and molecular changes. For instance, 
the magnitude of synchronized forebrain activity in the 
delta frequency band (0.5-4 Hz) is directly correlated 
with preceding time spent awake and is a direct indica- 
tor of sleep homeostatic pressure. Although we have 
much knowledge about the neuronal mechanisms con- 
trolling the transition from wakefulness to sleep, the ge- 
netic and molecular underpinnings of the homeostatic 
mechanism are still poorly understood (Tobler & Acher- 
mann, 2007). 

It is widely believed that there is a sleep factor (or 
perhaps several sleep factors) that accumulates during 
wakefulness and dissipates during sleep. Many neu- 
rotransmitters and neuropeptides must be involved in 
sleep regulation, but one such substance, adenosine, a 
neurotransmitter, is gaining increasing attention. Ma- 
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Figure 6.8 Homeostatic process increasing in a saturating exponential fashion during waking, 
and declining exponentially during sleep (solid line = baseline with an 8-hour sleep episode; thick 
dashed line = sleep deprivation and recovery sleep after 40 hours of wakefulness; thin dashed 
line = 2-hour nap from 6 pm-8 pm and subsequent nighttime sleep). 


nipulation of the adenosine system (for example, ade- 
nosine Al receptor) leads to changes in sleep (Basheer, 
Strecker, Thakkar, & McCarley, 2004). Recently, accu- 
mulation of adenosine in the brain has been proposed 
as a sleep-promoting mechanism, although research- 
ers have also proposed that other endogenous sleep 
factors, such as prostaglandin PGD2 and cytokines, 
contribute to the homeostatic regulation of sleep. As 
a consequence of sleep deprivation, the homeostatic 
process reaches a high level due to the extended pe- 
riod of waking state, and since the circadian rhythm is 
unaffected by this history, the sleep pressure is more 
intense. 

The level of excitatory glutamate neurotransmitter 
release is highest when one is awake, and this, in turn, 
increases local adenosine release, resulting in adenos- 
ine Al receptor activation. Local adenosine release has 
also been related to other perturbations that alter the 
metabolic state of neurons. This activation facilitates 
synchronized delta frequency oscillations during SWS. 
It has been demonstrated that the adenosine Al recep- 
tor activation mediates the wakefulness-related feed- 


back mechanism for the homeostatic sleep response 
(Sahin, Galdi, Hendrick, Greene, Snyder, & Bibb, 2007). 
Since adenosine Al receptor activation is increased by 
adenosine release, these findings provide a mechanistic 
link between neuronal metabolic state and homeostatic 
sleep response. 

Caffeine, an adenosine antagonist, is the most popu- 
lar wakefulness-inducing and wakefulness-maintaining 
substance worldwide. Caffeine reduces slow-wave ac- 
tivity in the subsequent sleep episode, and caffeine con- 
sumption during prolonged wakefulness counteracts the 
typical effects of sleep deprivation on the waking and 
sleep EEG (Landolt et al., 2004). The effects of caffeine 
may be mediated both by inhibition of wake-promoting 
neurons via adenosine Al receptors, and activation of 
sleep-promoting neurons via indirect effects on adenos- 
ine A2A receptors (Basheer et al., 2004). However, an- 
other study in rodents suggested that caffeine-induced 
wakefulness depends exclusively on adenosine A2A re- 
ceptors (Huang et al., 2005). 

A recent study identified a new protein, called 
sleepless (SSS), that is required for homeostatic sleep 
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pressure in the fruit fly Drosophila melanogaster (Koh, 
Joiner, Wu, Yue, Smith, & Sehgal, 2008).The loss of this 
protein caused a reduction to 15% of normal sleep lev- 
els in the Drosophila melanogaster. The authors of the 
study propose that the sleepless protein might link ho- 
meostatic sleep drive to neuronal excitability by regulat- 
ing the amount and the activity of Shaker-dependent 
K+ channels. Although no SSS homologue has been 
yet identified in mammals, functional homologues 
might be found in the future. 


Circadian Process 


The circadian process maintains a 24-hour rhythm in 
sleep propensity (Mignot, 2008). It is influenced by an 
internal signaling system (the suprachiasmatic nucleus, 
often referred to as an “internal biological clock”) and an 
external signaling system, that is, a light-dark cycle (Bor- 
bély & Achermann, 1999), and is responsible for the al- 
ternation of periods with high and low sleep propensity. 
It functions independently of the homeostatic process. 

Rhythms are ubiquitous in living species. De- 
rived from the Latin circa (“around”) and diem or dies 
(“day”), circadian rhythms are biological rhythms that 
are present in the metabolic, physiologic, and behav- 
ioral processes of living beings throughout phylogeny, 
from cyanobacteria to unicellular organisms and hu- 
mans (Silver & Lesauter, 2008). These rhythms are be- 
lieved to allow organisms to anticipate and prepare for 
regular environmental changes. 

Circadian rhythms have been found in all measur- 
able physiological and behavioral responses, includ- 
ing sensitivity to external stimuli, motor activity, and 
motivated and emotional behaviors (Silver & Lesauter, 
2008). They control body temperature, heart activity, 
hormone secretion, blood pressure, oxygen consump- 
tion, metabolism, the level of substances in our blood 
(i.e., red blood cells and blood sugar), gases, and ions 
such as potassium and sodium (Figure 6.9). They may 
even influence our mood, for example, in the form of 
wintertime depression known as seasonal affective dis- 
order (SAD). 

The circadian rhythm is remarkable because it drives 
sleep and arousal. It has been shown that time-of-day 
modulations can affect performance on a wide range of 
cognitive tasks measuring attentional capacities, execu- 
tive functioning, and memory (Schmidt, Collette, Ca- 
jochen, & Peigneux, 2007; van Dongen & Dinges, 2003). 
More specifically, there is a daily peak approximately 
4-8 hours after wake-up time (and a daily nadir dur- 
ing the latter half of the usual sleep time) in objective 
and subjective measures of alertness and performance 


(indexed by psychomotor, vigilance, and memory tasks) 
and attention (indexed by psychomotor, vigilance, and 
memory tasks as well as ability to concentrate, subjec- 
tive alertness, and cognitive performance). A circadian 
component has been found in learning, with the cir- 
cadian system modulating memory formation in phase 
with the animal’s activity period—even in aphasia— 
suggesting a general phenomenon in many types of 
long-term learning (Silver & Lesauter, 2008). 

Circadian rhythms are endogenous since they can 
persist in the absence of any environment cues. An in- 
ternal “master clock” (or pacemaker) drives these circa- 
dian rhythms. In mammals, this function is fulfilled by 
the suprachiasmatic nucleus (SCN), which is composed 
of about 20,000 neurons and is situated bilaterally in 
the anterior hypothalamus, just above the optic chiasm 
(Figure 6.10). Though endogenously generated, these 
rhythms are entrained and synchronized by external 
timing cues (zeitgebers) under normal circumstances. 
One of the most prominent is the daily light-dark cycle, 
which sets the 24-hour rhythm by entraining the SCN 
with an excitatory modulation of the retinal cells via the 
retinohypothalamic tract (the pathway running from the 
retina to the SCN). Light hitting the retina activates the 
release of glutamate through the retinohypothalamic 
tract, projecting to the SCN (Berson, Dunn, & Takao, 
2002). 


Inputs and Outputs to the SCN 


The SCN receives direct photic inputs from the retina 
through the retinohypothalamic tract, the fibers of 
which synapse on vasoactive intestinal polypeptide and 
gastrin-releasing peptide cells. Outputs of the SCN (ef- 
ferent connections) are largely restricted to nearby hypo- 
thalamic regions, including the subparaventricular zone, 
the preoptic area, and the dorsomedial hypothalamus. 

Circadian rhythms drive and regulate sleep, but they 
are not responsible for sleep. Lesions of the SCN in rodents 
did not prevent them from sleeping but instead resulted 
in the loss of circadian rhythms in sleep and wakeful- 
ness, which disrupted their sleep time, as well as hor- 
mone secretion, physiology, and behavior (Figure 6.11). 
Moreover, transplant from a mutant strain with a 22-hour 
circadian rhythm led to the establishment of the foreign 
rhythm in the host animals with ablated SCN, indicating 
that the SCN is necessary and sufficient for governing the 
circadian oscillations. 

The release of melatonin from the pineal gland, 
signaled by the circadian rhythm, peaks at dawn and 
dusk. The SCN contains melatonin receptors, and the 
circadian clock can be reset by melatonin through a 
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Figure 6.9 Circadian rhythms and the body. Different body functions rise and fall over a 24h period based on circadian 
rhythm modulation. 
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Figure 6.10 Illustration of the anatomical location of the suprachiasmatic nucleus 
(SCN) in the anterior part of the hypothalamus. 
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feedback mechanism (Czeisler et al., 1999; Pace-Schott 
& Hobson, 2002; Reiter, 2003). This explains why mela- 
tonin is effective in shifting the circadian clock. 


Genetic and Molecular Correlates 
of the Circadian Rhythm 


The circadian clock is genetically controlled. The un- 
derlying genes were first discovered in 1971 in Droso- 
phila melanogaster, which has been an essential ex- 
perimental animal model for both early genetic studies 
of circadian rhythms and more recent explorations of 
molecular mechanisms. 


The 24-hour schedule driven by environmental 
input to an internal body clock is made possible by the 
molecular basis of this clock, which relies on oscilla- 
tions in the activation or inhibition of particular genes 
over the span of a day. The key feature of these molecu- 
lar oscillations is a negative feedback loop in which the 
protein products of genes actually turn off production 
of more protein. The negative feedback loop that forms 
the basis of the molecular clock occurs at the level of 
gene transcription. 

Three alleles of the period genes (called Per) were 
found in mutant flies. One mutant, Per_s, has a short 
(about 19-hour) period of free running; a second mu- 
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Figure 6.11 Day-by-day plot of sleep and wakefulness pattern illustrating 
aspects of circadian oscillation. The solid lines indicate sleep and the dotted 
lines indicate wakefulness during each successive 24-hour period. From 
day 1 to 9, bedtime is almost identical because circadian oscillations are 
synchronized by the external environment (effect of daylight on melatonin 
release). From day 10 to day 34, the subject is isolated from external syn- 
chronization (absence of natural light), the circadian oscillation remains but 
is “free running.” When the external clues are reestablished, the rhythm is 


synchronized again but shifted. 


tant, Per_l, has a long (about 29-hour) period of free 
running; and Per_0 is arrhythmic. Per was later discov- 
ered in a lot of different species, including mammals. 
Mammalian SCN neurons contain three types of period 
genes (Perl, Per2, and Per3) and two types of crypto- 
chrome genes (Cry1 and Cry2). 

The nuclear protein PER is believed to provide 
negative feedback regulation (Squire & Bloom, 2008). 
The activated period gene (Per) in the nucleus of the 
cell transcribes messenger RNA (mRNA) molecules. Per 
mRNA moves to the cycloplasm, where ribosomes trans- 
late the MRNA into PER. Some PERs degrade shortly 
after synthesis; others are stable and accumulate in the 
cytoplasm. Both PER and Per mRNA show a circadian 
oscillation (Squire & Bloom, 2008). The peak in Per 
mRNA precedes that in PER (Squire & Bloom, 2008). 
PER levels reach a maximum during the middle of the 
night. At that point, the stable PER enters the nucleus. 
Inside the nucleus, the PER inhibits transcription of its 
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own gene. As the sun rises, PER become susceptible to 
degradation. Over the course of several hours, all PER 
disappears. In the absence of PER, transcription of the 
Per gene begins again (Figure 6.12). 

For the Per to be transcribed, two proteins, BMAL1 
and CLOCK (positive activators), must bind to a DNA 
region in the Per gene promoter (BMAL1 is the mamma- 
lian equivalent of Drosophila CYCLE). Transcription re- 
sults in the production of mRNA, which exits the nucleus 
through nuclear pores and is translated into protein by 
the ribosomes. PER molecule, which is susceptible to 
degradation, forms a dimer with another molecule to 
increase its stability (homodimer PER/PER or heterodi- 
mer PER/CRY). This dimer in turn interacts directly 
with the complex BMAL1/CLOCK to block activation; 
therefore PER/CRY dimers act as negative regulators of 
BMAL1/CLOCK, reducing transcriptional activity of this 
heterodimer via negative feedback to repress the tran- 
scription of their own gene. Dimers PER/PER and PER/ 


Figure 6.12 Circadian genes. Interaction of four regulatory proteins, entrained by light, creates the daily rhythm of the fruit 
fly’s clock. The binding of CYCLE and CLOCK turns on genes that make PER and TIM, which accumulate over several hours 
until they reach levels that turn off CYCLE and CLOCK. This, in turn, slows down the production of PER and TIM, which begins 


the cycle all over again. 
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CRY degrade over time with photic stimulation, releas- 
ing the inhibition on the gene transcription. 

Other molecules modulate circadian oscillations. 
This is the case of the kinase enzyme CKl1e (casein ki- 
nase 1 epsilon). This kinase phosphorylates PER pro- 
tein in the cytoplasm, favoring their instability and 
degradation, slowing accumulation of PER protein in 
the nucleus, and thus slowing the rate of inhibition of 
BMAL1/CLOCK production. It also plays a role in the 
degradation of the inhibitory complex in the nucleus 
formed by the heterodimer PER/CRY, boosting tran- 
scription. A mutation of the CKle protein that makes it 
less effective in phosphorylating PER results in a wider 
inhibition of Per gene transcription, leading to a shorter 
circadian rhythm. 

This mechanistic alteration is at the basis of human 
pathologies such that the familial advanced sleep phase 
syndrome, in which a diminution of efficiency in the 
phosphorylation process of CKle (due to a mutation of 
the Per2 gene) leads to a bigger gene transcription of 
Per2 and, as a consequence, a shorter sleep cycle. 

Though the neural correlates underlying the reg- 
ulation of the sleep-wake cycle are still being unrav- 
eled, it is well established that the reticular formation 
plays a crucial role in the initiation of both wakefulness 
and sleep. Sleep onset occurs when the difference be- 
tween the phases of S and C factors (curves) reach an 
upper threshold and the environmental milieu (external 
stimuli) is conductive to sleep. Brain stem and cortical 
mechanisms of waking are then relaxed: vigilance and 
consciousness lapse, muscle tone declines, the eyelids 
close, respiration and heartbeat slow down, and the 
EEG frequency progressively decreases. However, both 
thalamus and cortex, unlike the brain stem, are still 
highly active via the generation of stereotyped thalamo- 
cortical oscillations during NREM sleep and mentation 
or dreamlike imagery during REM sleep. 


NEURAL SYSTEMS INVOLVED IN 
AROUSAL AND SLEEP 


Sleep is no longer viewed as a passive state (i.e., the 
absence of wakefulness) but is seen as an active neu- 
robehavioral state that is achieved and maintained by a 
sophisticated interaction of dedicated neuronal regions 
in the central nervous system. Here we will review the 
key elements responsible for the control of sleep and 
wakefulness. 

The pandemic of encephalitis lethargica, which 
occurred during World War I and over the following 
decade, led to the first correct prediction about wakeful- 


ness- and sleep-promoting regions. This viral infection 
of the brain resulted in a prolonged sleeplike state of 
unresponsiveness in most individuals affected. Neurol- 
ogist von Economo was the first to report the presumed 
causes following brain autopsy. Prolonged sleepiness 
was due to lesions in the posterior hypothalamus and 
rostral midbrain (Saper, Chou, & Scammell, 2001). By 
observing a subset of patients affected by the same epi- 
demic but showing opposite symptoms of insomnia, 
he discovered that specific lesions in the preoptic area 
and basal forebrain were affecting them. Based on his 
observations, he pioneered the hypothesis of the exis- 
tence of a sleep-promoting area (neurons located in the 
hypothalamus near the optic chiasm) and a wakeful- 
ness-promoting area (neurons located in the posterior 
hypothalamus). Subsequent studies have confirmed 
these predictions. For instance, large posterior hypotha- 
lamic lesions produced a prolonged sleeplike state in 
animals, whereas lesions in the preoptic area/anterior 
hypothalamus markedly suppressed sleep. 

A classic study performed by Moruzzi and Ma- 
goun in 1949 demonstrated the existence of an ascend- 
ing arousal system in the core of the rostral brain stem 
(brain stem reticular formation) that regulates the level 
of forebrain wakefulness. Electrical stimulation of this 
area promotes a waking state. Conversely, transections 
at a midcollicular level caused an acute loss of wakeful- 
ness, and extended damage to this ascending reticular 
activating system produces a comatose state, followed 
by a long-term reduction in wakefulness. 

Recent studies using modern neuroanatomical 
tracer methods and immunohistochemistry have re- 
vealed the anatomical and pharmacological properties 
of the reticular formation of the brain stem and the hy- 
pothalamus. These systems provide activating inputs to 
the diencephalon, limbic telencephalon, and neocortex 
via long axonal projections from localized aggregations 
of cell bodies (Szymusiak & McGinty, 2008). Several 
critical nuclei form the reticular formation of the brain 
stem: noradrenergic neurons (NA) in the locus coer- 
uleus (LC), serotoninergic neurons (5-HT) in the dorsal 
raphe nucleus (DRN), and histaminergic neurons in the 
tuberomammillary nucleus (TMN). 


Cholinergic System 


The cholinergic system, which originates in the pedun- 
culopontine and laterodorsal tegmental nuclei (LDT-PPT) 
of the midbrain reticular formation, is the single most 
important source of thalamic and hypothalamic innerva- 
tions (targeting both the thalamic relay nuclei and the 
reticular nucleus) from the brain stem (Figure 6.13). 
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Figure 6.13 Monoaminergic anatomical projections. 
Ascending arousal system sends projections from 


the brainstem and hypothalamus to the forebrain. 

From “The Sleep Switch: Hypothalamic Control of Cleep and Wakefulness,” by 
C. Saper, T. Chou, & T. Scammell, 2001, Trends in Neurosciences, 24(12), p. 727. 
Copyright ©2001 by Elsevier. Reprinted with permission. 


Both of these “activating” nuclei display tonic ac- 
tivation during wakefulness and REM sleep, and sig- 
nificant reductions in activity at sleep onset and during 
NREM sleep episodes (Szymusiak & McGinty, 2008). 
They are called REM-on neurons, as they are believed 
to promote REM sleep by sending excitatory input to 
the pontine reticular formation. Cholinergic neurons 
that project from the basal forebrain to the cerebral cor- 
tex and limbic areas are part of the vigilance-waking 
system and are a frequent side-effect target of anticho- 
linergic medications. 


Noradrenergic, Serotoninergic, 
and Histaminergic Systems 


Noradrenergic, serotoninergic, and histaminergic neu- 
rons, unlike cholinergic neurons, are nearly shut off 
during REM sleep (hence their name, REM-off neurons) 
and act as suppressants of REM sleep by inhibiting 
REM-promoting cholinergic neurons and by sending in- 
hibitory input to the pontine reticular formation (see 
Figure 6.13). The noradrenergic wakefulness-promoting 
system has been found to have an important role in 
the cognitive function of learning during wakefulness, 
and activity of this system triggers an increase in the 
expression of genes associated with memory formation 
and learning (Pace-Schott & Hobson, 2002). Histamin- 


Sleep Medicine and Sleep Disorders 109 


ergic neurons originate from the TMN of the posterior 
hypothalamus and project diffusely throughout the 
brain. The neurotransmitter histamine plays a key role 
in maintenance of vigilance and wakefulness. 

Dysfunction of both cholinergic neurons and his- 
taminergic neurons leads to wake and sleep disorders; 
for example, reduction of histaminergic outputs by ana- 
tomical lesions or pharmacological blockade (via anti- 
histaminic drugs that cross the blood-brain barrier, for 
instance) promotes sleep. Besides their functional im- 
plication in waking states, monoaminergic systems are 
also involved in the pathophysiology of several psychi- 
atric disorders (e.g., depression, post-traumatic stress 
disorder). 


Orexin/Hypocretin System 


In 1998, a group of neurons in the lateral hypothalamic 
area, which express the two neuropeptides orexin 1 
and orexin 2 (also called hypocretin), was shown to be 
critical in wake-sleep regulation and its dysfunction has 
been linked to narcolepsy (which will be discussed later 
in this chapter). Patients suffering from narcolepsy ex- 
perience an inability to maintain vigilance states, with 
frequent and unwanted transitions between sleep and 
wakefulness states, and tend to awaken more frequently 
from sleep as well (Saper et al., 2001). They also experi- 
ence pathological intrusion of REM sleep during wake- 
fulness, such as loss of muscle tone while awake, a con- 
dition known as cataplexy (Saper et al., 2001). 
Orexin/hypocretin neurons in the hypothalamus re- 
ceive abundant input from the SCN (the circadian clock) 
and from the limbic system (mainly the amygdala) and 
project all the major systems of the ascending arousal 
reticular formation (LC, DR, LDT-PPT, and TMN) via ex- 
citatory connections (Peyron, et al., 1998; Sutcliffe & de 
Lecea, 2002;) (Figure 6.14) and therefore are believed to 
help maintain wakefulness by increasing activity of the 
ascending arousal system (Saper et al., 2001), and where 
the mediation of the limbic system might be important 
for increasing arousal during emotional stimuli (Saku- 
rai, 2007). Concentration of orexin/hypocretin is highest 
during the waking period. Orexin/hypocretin levels also 
increase during periods of forced sleep deprivation. 
Recent studies report that the effect of orexin on 
wakefulness is largely mediated by activation of the 
histaminergic system through orexin receptor type 2 
(see Sakurai, 2007). The TMN is believed to be one of 
the most important effector sites of orexin for the regu- 
lation of sleep and wakefulness (Sakurai, 2007). It is, 
however, important to note that neither orexin knock- 
out animals (animal models that lack orexin neurons 
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Figure 6.14 Orexin-hypocretin system and projections. 
From “The Sleep Switch: Hypothalamic Control of Cleep and Wakefulness,” by 
C. Saper, T. Chou, & T. Scammell, 2001, Trends in Neurosciences, 24(12), p. 730. 
Copyright ©2001 by Elsevier. Adapted with permission. 


and show phenotypes remarkably similar to those of 
humans with narcolepsy) nor narcoleptic humans expe- 
rience excessive amounts of sleep; instead they experi- 
ence poor maintenance of both wakefulness and sleep, 
or dysfunctional switching (Saper et al., 2001). 

Orexin neurons have also been implicated in feeding 
behavior and energy expenditure, providing a convinc- 
ing link between metabolism, food intake, and sleep. 
Orexin neurons are believed to act as sensors of the nu- 
tritional status of the body, as their activity is negatively 
correlated with changes in blood glucose, leptin, and 
food intake (Sakurai, 2007). Also, orexin neurons are 
stimulated by hypoglycemia, which may explain why, 
when faced with a negative energy balance due to in- 
adequate food availability, mammals respond behavior- 
ally with phases of increased wakefulness and alertness 
that reinforce food-seeking/feeding pathways (Sakurai, 
2007). 


Dopamine System 


Dopamine acts on the central nervous system (medi- 
ated by D1 and D2 receptors), and also via D3 receptors 
located in the mesolimbic pathways. 

The rate of discharge of mesencephalic dopamine 
neurons is roughly equal through time and does not de- 
pend on either wakefulness or sleep stages, which led 


to the hypothesis that dopamine signaling may be rele- 
vant to regulation of movements of the skeletal muscles 
and may influence cognitive, emotional, and reward 
behavior but does not play any direct role in sleep and 
wakefulness (Siegel & Rogawski, 1988). This view tends 
to be contested, however, since dopaminergic neurons, 
along with cholinergic neurons, are continuously active 
during REM sleep and therefore might have something 
to do with the peculiarity of REM sleep functions (Got- 
tesmann, 2002). 


Melatonin System 


Melatonin is a pineal hormone that is known to have 
a major influence on circadian systems, as well as the 
endocrine and immune system, along with others. It is 
also known to exert sedative/hypnotic, anxiolytic, and 
other neuropharmacological effects. 

In humans, the SCN has the highest density of 
high-affinity melatonin receptors (mostly MT1 and MT2 
subtypes) and is synchronized or entrained via these 
receptors to the environmental light-dark cycle by light 
(Freedman et al., 1999; Weaver, Stehle, Stopa, & Rep- 
pert, 1993). 

Melatonin reduces neuronal activity in a time- 
dependent manner (Cassone, Roberts, & Moore, 1988). 
The greatest increase in endogenously secreted me- 
latonin by the pineal gland in humans normally syn- 
chronized to the environmental light-dark cycle occurs 
during the early night period. This nocturnal increase in 
serum melatonin acts as a physiological signal for sleep 
onset. It has been reported that long-term insomniacs 
have decreased melatonin levels (Koster-Van Hoffen 
et al., 1993). Secretion and release of melatonin from 
the pineal gland are increased by selective serotonin 
reuptake inhibitor (SSRI) antidepressants and antipsy- 
chotic drugs, and inhibited by caffeine, beta-blockers, 
benzodiazepines, and nonsteroidal anti-inflammatory 
drugs. The pineal gland acts as a transducer, converting 
photoperiod signals into chemical signals. 

Light exposure can advance or delay the phase of 
melatonin secretion. In the evening, bright light expo- 
sure inhibits and delays melatonin secretion, while dark- 
ness in the morning prolongs it, maintaining sleep. 

Jet lag, shift work, and increased age are known to 
affect, disrupt, or weaken the strength of the circadian 
system. Due to repetitive phase shifts, shift workers in- 
ternally desynchronize in the long run and consequently 
tend to have shortened and impaired sleep (Weibel 
& Brandenberger, 1998). Disruption of the circadian 
rhythm is observed to an even greater extent in patients 
suffering from Alzheimer’s dementia (Myers & Badia, 
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The Impact of the Major Neurotransmitters on Sleep Regulation 


INHIBITION EFFECT 


NONSLEEP-RELATED ACTIONS 


NEUROTRANSMITTER TYPE 


FACILITATION EFFECT 


Acetylcholine Wakefulness, REM 
Histamine Wakefulness 
Noradrenaline Wakefulness 
Serotonin NREM 

Dopamine — 

Melatonin NREM 


Motor inhibition during REM 


Mood and behavior 
Mood, behavior, and motor control 


Cognition, emotions, behavior, and 
motor control 


Circadian rhythm and immune function 


1995; Prinz et al., 1984; van Cauter, Plat, Leproult, & 
Copinschi, 1998). 


Neural Mechanisms of REM Sleep 


REM sleep is a unique phenomenon that has been 
identified and defined by Kleitman and Aserinsky in 
the early 1950s (Aserinsky & Kleitman, 1953). As re- 
viewed earlier, the characteristic features of REM sleep 
are presence of low voltage fat electrical waves in the 
cortical EEG, rapid bursts of eye movements in the EOG 
and atonia in the EMG recorded from postural muscles. 
REM sleep episodes repeat several times within sleep 
period and its frequency of occurrence as well as dura- 
tion per bout increases with the progress in depth of 
sleep (Kleitman, 1939). 

REM sleep is a unique state in the sleep period. 
Though the mechanism of generation of REM sleep 
is not fully understood, it is known that during REM 
sleep epochs, some neurons increase firing (called the 
REM-on neurons), while others cease firing (the REM- 
off neurons). Some of the characterizing features of 
REM sleep, such as cortical desynchronization and eye 
movement, resemble signs associated with wakeful- 
ness, while other signs such as muscle atonia resemble 
signs associated with sleep. Low activity of noradren- 
ergic and serotoninergic neurons is the feature that 
distinguishes REM sleep most from wakefulness. REM 
sleep represents the functioning of the cortex without 
the influence of norepinephrine. The mesencephalic do- 


pamine neurons discharge at an equal rate in wakeful- 
ness and in all sleep stages (Rotenberg, 2006). Table 6.1 
summarizes the impact of the major neurotransmitters 
on sleep regulation. 


REM-On/REM-Off System 


REM-on neurons are mostly cholinergic neurons lo- 
cated in the latero-dorsal pedunculo-pontine tegmental 
(LDT-PPT) areas of the brain stem. REM-off neurons 
are aminergic neurons located in locus coeruleus (no- 
radrenaline), raphe nucleus (serotonin), and posterior 
hypothalamus (histamine). 

Several investigations performed by the group of 
Birendra Mallick answered some central questions re- 
lated to the neural connections between REM-on and 
REM-off neuron populations for the regulation of REM 
sleep. They showed that the locus coeruleus (REM-off 
region) receives a mutually permissive and coopera- 
tive inputs of cholinergic and GABAergic systems, con- 
trolled by REM-on regions. REM-on neurons may excite 
the GABAergic neurons, which in turn inhibit the REM- 
off neurons in LC and generate REM sleep (Mallick, 
Kaur, & Saxena, 2001; Higo, Ito, Fuchs, & McCarley, 
1990; Figure 6.15) 


Neural Mechanisms of NREM Sleep 


Sleep-promoting neurons are located in the anterior 
hypothalamus and in the adjacent basal forebrain, 
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Figure 6.15 Reciprocal-interaction model of REM-NREM alternation. Activation model showing the alternation of REM and 


NREM sleep states, and the underlying dynamic model of alternating activity of REM-on and REM-off cells in pontine nuclei. 
From, “The Neurobiology of Sleep: Genetics, Cellular Physiology and Subcortical Networks,” by E. Pace-Schott & J. Hobson, 2002, Nature Reviews Neuroscience, 38), 
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specifically in the ventrolateral preoptic nucleus 
(VLPO; Sherin, Shiromani, McCarley, & Saper, 1996). 
These neurons discharge maximally during sleep and 
remain relatively inactive during wakefulness. These 
regions are under inhibitory control by norepineph- 
rine and serotonin (Chou et al., 2002; Gallopin et al., 
2000). 

Importantly, sleep-promoting neurons of VLPO 
send inhibitory projections to the arousal-promoting 
neurons of the TMN (Lin, Sakai, & Jouvet, 1988; Sherin, 
Elmquist, Torrealba, & Saper, 1998). VLPO neurons also 
extend inhibitory projections to all the other wake-active 
ascending monoaminergic, cholinergic, and orexinergic 
arousal-promoting regions—that is, the noradrenergic 
LC, serotoninergic dorsal raphe, cholinergic LDT-PPT, 
and the orexinergic perifornical area PeF and lateral hy- 
pothalamic area (Sherin et al., 1998). 

A decrease in firing of the NA neurons in the LC of 
the pons releases the LC’s tonic inhibition of GABAergic 
VLPO neurons, which are in turn activated and release 
GABA and galanin into LC, TMN, and other arousal- 
promoting areas. At the level of the LC, this has an in- 
hibitory effect, further decreasing firing in the LC, and 
therefore further decreasing norepinephrine’s tonic in- 
hibition of the VLPO neurons. At the level of the TMN, 


descending projections from the VLPO release GABA 
and galanin. The inhibition by the VLPO of the TMN 
and the other wake-promoting regions is believed to 
play a key role in NREM sleep (Figure 6.16). Microle- 
sions of the VLPO in rodents were responsible for in- 
somnia (Lu et al., 2000). 


Sleep-Wake Switch 


About 80 years ago, von Economo suspected that a ros- 
tral hypothalamic area is critical in stabilizing sleep, 
since damage in this region leads to reduced sleep. Since 
then, massive experimental evidence has confirmed his 
hypothesis by demonstrating that the sleep-active ven- 
trolateral preoptic cells interact with wake-promoting 
areas in the upper brain stem (McGinty & Szymusiak, 
2000). Of specific interest is the VLPO region of the hy- 
pothalamus, which was identified by Saper through the 
use of immunohistochemistry (protein immunostain- 
ing labeling the gene c-fos, which is expressed during 
sleep). Importantly, most of the VLPO neurons exhibit 
discharge rates specifically higher during sleep than 
during waking, and directly proportional to the depth 
of sleep. 
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Figure 6.16 Simplified NREM sleep-promoting pathway. 


An interesting link exists between this sleep- 
promoting area and other wakefulness-promoting areas 
previously described. Indeed, VLPO area sends descend- 
ing projection to other neuronal population located in 
the reticular formation (serotonergic, noradrenergic) of 
the upper brain stem, as well as the TMN (histaminer- 
gic), both of which are known to promote wakefulness. 

Inhibitory transmitters GABA and galanin are used 
to mediate these connections—it has been estimated 
that approximately 80% of sleep-active neurons in the 
VLPO contain both the GABA-synthesizing enzyme 
glutamic acid decarboxylase and the peptide galanine 
(Szymusiak & McGinty, 2008). Even more interesting is 
the fact that the reticular formation is sending through 
feedback ascending inhibitory connections to the VLPO, 
establishing a reciprocal network. 


w 
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NREM sleep 


At sleep onset, VLPO neurons are more active 
(state-dependent activation) and exert a more power- 
ful inhibition on the wake-promoting systems, which in 
turn relieve inhibition from the reticular formation onto 
the VLPO. The opposite situation occurs at wake onset, 
when an arousing input sufficient to stimulate wake- 
promoting areas results in an inhibition of VLPO areas, 
thus removing inhibition of wake-promoting neurons. 
This reciprocal network results in an auto-amplification 
effect, helping to promote rapid and stable occurrences 
of sleep or waking phases. In the literature this is re- 
ferred to as a flip-flop switch or bistable switch. 

The preoptic and anterior hypothalamus contain a 
population of warm-sensitive and cold-sensitive neu- 
rons, which are believed to play an important role in 
thermoregulatory control during sleep. In humans, 
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sleep propensity is tightly coupled to the circadian tem- 
perature rhythm (McGinty & Szymusiak, 2000), and the 
onset of sleep is normally coupled with a decrease in 
metabolism, elevation in heat loss, and a fall in body 
temperature (Szymusiak & McGinty, 2008). Indeed, 
warm-sensitive neurons show an increase in activity dur- 
ing NREM sleep. Temperature-sensitive neurons could 
provide a link between sleep and metabolism. Another 
complementary area in sleep discovered by Szymusiak 
and McGinty is the median preoptic nucleus (MnPN). 
MnPN and VLPO share a lot of properties. They both 
express inhibitory neurotransmitters galanin and GABA 
and exhibit sleep-active discharge patterns, with even 
higher discharges during REM sleep. However, it has 
been shown that MnPN has peak-level discharge early 
in the development of NREM sleep, whereas VLPO typi- 
cally displays increased activity in the later portions of 
NREM sleep episodes. Therefore, MnPN has been hy- 
pothesized to be more essential in initiating transitions 
from waking to stable NREM sleep, while VLPO may 
predominantly function to maintain sleep stability and 
continuity (Szymusiak, 2008). 

In summary, the neural correlates of sleep onset, 
NREM, and REM result in a deactivation of aminergic 
arousal systems mediated through a GABA inhibition 
originating in the preoptic hypothalamus. On the other 
hand, monoaminergic activity from the brain stem (no- 
radrenalin and serotonin) during wakefulness prevents 
inappropriate activation of VLPO neurons. 

Reciprocal inhibition between VLPO and the major 
monoamine areas (TMN, LC, DR) or the ascending re- 
ticular arousal system is a key element controlling the 
switch between sleep and wake states (Saper et al., 
2001). 

During sleep, the VLPO actively inhibits the as- 
cending reticular arousal nuclei, and during wake- 
fulness these nuclei inhibit actively the VLPO. This 
reciprocal inhibition uses a “switch” that exhibits two 
stable states, sleep or wake. The transition between 
these two stable states occurs infrequently and rapidly, 
such that the system is never in an intermediate transi- 
tion state (i.e., situation in between wakefulness and 
sleep). The transition is therefore ruled by large-scale 
influences such as circadian drive and homeostatic 
pressure, provoking a rapid reversal in firing patterns 
(Saper et al., 2001). This sleep switch can be perturbed 
in several manners, causing various sleep-wake disor- 
ders. On one hand, lesions in the VLPO can weaken 
the sleep-promoting area and contribute to insomnia 
with a concomitant increased homeostatic pressure. 
On the other hand, a destabilizing deficit on the wake- 
promoting sites induces inappropriate abrupt transi- 
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Figure 6.17 Flip-flop mechanism that captures the 
fast transition between sleep and arousal states, while 


preventing intermediate vigilance states. 

From “The Sleep Switch: Hypothalamic Control of Cleep and Wakefulness,” by 
C. Saper, T. Chou, & T. Scammell, 2001, Trends in Neurosciences, 24(12), p. 729. 
Copyright ©2001 by Elsevier. Reprinted with permission. 


tions from wakefulness to sleep (particularly REM or 
fragments of REM sleep while awake, such as narco- 
lepsy with cataplexy). 

The recently discovered orexin/hypocretin region 
located in the perifornical area of the lateral hypothala- 
mus is believed to act as a stabilizer in this sleep-wake 
switch, preventing sudden and inappropriate transitions 
from wakefulness to sleep. Dysfunction in the orexin 
region leads to a weakening of the ascending reticular 
system, disinhibiting the extended VLPO, allowing more 
frequent transitions into REM, and ultimately leading to 
narcolepsy. Figure 6.17 summarizes the neural mecha- 
nisms underlying this flip-flop switch. 


Wakefulness 


It is believed that acetylcholine is responsible for the 
general activation of cortical neurons initiated by the 
reticular activating system of the brain stem (Kanai & 
Szerb, 1965). NE and 5-HT in wakefulness are respon- 
sible for a partial cortical inhibition. Thus, mental 


functioning during the waking state depends upon two 
types of neurotransmitters: activators, which support 
the general mobilization of cortical functions, and in- 
hibitors controlling and modulating this activation in 
order to make mental functions flexible and relevant to 
the task. 

It is believed that during wakefulness the brain stem 
reticular formation inhibits REM-on neurons and excites 
REM-off neurons. Midbrain reticular formation wake- 
related neurons may excite norepinephrinergic REM-off 
neurons in LC, which then remain active throughout 
the waking period. The REM-on neurons remain inhib- 
ited during wakefulness by the reticular formation. The 
neurons in the peri-locus coeruleus, which contains the 
REM-on, are responsible for muscle atonia during REM 
sleep (Chase, Morales, Boxer, Fung, & Soja, 1986; Mo- 
rales, Boxer, Fung, & Chase, 1987). 
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In summary, at the neuronal level, the nuclei in the 
midbrain reticular formation are active, causing stimula- 
tion of REM-off neurons and inhibition of REM-ON neu- 
rons, and resulting in absence of REM sleep. REM-off 
neurons are normally active at all stages (wakefulness 
and sleep), except during REM sleep, while the REM-on 
neurons behave in an opposite manner. At the onset 
of sleep, the activity of the brain stem reticular forma- 
tion is gradually reduced, progressively diminishing the 
excitatory and inhibitory effects from the REM-off and 
REM-on neurons, respectively. Sleep gradually deepens 
as the wake-promoting neurons progressively cease fir- 
ing and the sleep-promoting neurons increase firing. 
The progressive withdrawal of inhibition in REM-on 
neurons causing their activation and the simultaneous 
inhibition of REM-off neurons initiate REM sleep. This 
process is summarized in Figure 6.18. 
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Figure 6.18 Summary of neural mechanisms controlling wake and sleep 


states. 


From “The Neural Circuit of Orexin (Hypocretin): Maintaining Sleep and Wakefulness,” by T. Sakurai, 2007, 
Nature Reviews Neuroscience, 8(3), p. 179. Copyright ©2007 by Macmillan. Adapted by permission. 


116 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


WHY DO WE SLEEP? SOME FUNCTIONAL 
THEORIES OF SLEEP 


Why would we spend on average one-third of our lives 
sleeping if it were not for an essential purpose? Sleep 
can be seen, naively, as counterproductive for humans, 
and dangerous for animals, since they are the most vul- 
nerable when asleep. 

Answering the question “Why do we sleep?” by say- 
ing sleep is necessary in order to stay alert and awake is 
like saying that we need to breathe to avoid suffocation, 
or eat to keep from being hungry. It does not actually 
tell us anything about the actual function of breathing, 
which, for instance, is taking in oxygen and expelling 
carbon dioxide. 

Some experimental observations of the physiologi- 
cal and behavioral changes that result from a lack of 
sleep have allowed us to infer the essential role of sleep: 
rats deprived of sleep show weight loss despite greatly 
increased food consumption (suggesting excessive heat 
loss) and die in about 2 weeks due to a combination 
of hypothermia, stress, energy expenditure, failure of 
host defense (septicemia), and malnutrition (actually 
faster than if deprived of food). Humans with fatal fa- 
milial insomnia, an inherited disease that develops in 
middle age and results in degeneration of the thalamus, 
usually die within 24 months. Sleep deprivation seems 
to impair cognitive performance (attention, learning, 
memory) during the following wake phase. Being sleep 
deprived while driving or while operating dangerous 
machines can be even more dangerous than consuming 
alcohol prior to these tasks. Sleep rebound character- 
ized by a longer and deeper sleep pattern is system- 
atically observed in sleep-deprived people. Finally, a 
growing body of evidence has linked bad sleep hygiene 
and problematic pathology such as cardiovascular dis- 
eases, obesity, and diabetes. 

Sleeping significantly less or more than the aver- 
age 7-8 hours a night correlates with shorter life spans 
in humans, and long-term use of sleeping pills is also 
thought to decrease life span. 

Based on these observations, several functional 
theories about sleep have been hypothesized, some of 
which appear contradictory at a first glance. The exact 
role of sleep definitely seems to be one of the most chal- 
lenging and important discoveries to be made during 
the 21st century. 

It has been proposed that sleep is involved in neu- 
ronal plasticity, learning processes, memory consolida- 
tion, the coordination of metabolic processes, and the 
integrity of immune system functioning. Sleep’s role in 


the promotion of neural plasticity and memory consoli- 
dation is the area that has received the greatest interest 
in the last few years. 

The role of sleep in learning and memory is em- 
phasized by studies at behavioral, systems, cellular, 
and molecular levels (Dang-Vu, Desseilles, Peigneux, & 
Maquet, 2006). Sleep amounts are reported to increase 
following a learning task and sleep deprivation impairs 
task acquisition and consolidation. At the systems level, 
neurophysiological studies suggest possible mechanisms 
for the consolidation of memory traces. These imply 
both thalamocortical and hippocampo-neocortical net- 
works. Concurrently, neuroimaging techniques demon- 
strated the experience-dependent changes in cerebral 
activity during sleep. Finally, recent investigations sug- 
gest the modulation during sleep of cerebral protein 
synthesis and expression of genes involves in neuronal 
plasticity. 

Sleep is divided into different constituents, chiefly 
REM and NREM sleep, and each of these states may 
convey a different function, and need to be examined 
individually. The period of life may also have an influ- 
ence, as reviewed below. 


ROLE OF SLEEP DURING 
NEURAL DEVELOPMENT 


Due to the important ratio on the total sleep time that 
REM sleep occupies during early brain development 
and the fact that the amount of REM sleep declines to a 
lower level when the brain development is completed, 
consequences of REM sleep deprivation during critical 
periods of brain maturation in animals have been par- 
ticularly scrutinized. 

REM sleep is characterized by a specific phasic ac- 
tivity in the visual system, called the ponto-geniculo- 
occipital (PGO) waves (Davenne & Adrien, 1987; Mouret, 
Jeannerod, & Jouvet 1963). Moreover, the release of 
acetylcholine reaches its nadir during REM sleep, and 
this neurotransmitter is suspected to influence neural 
development (Lauder & Schambra, 1999) and synaptic 
remodeling (Rasmusson, 2000). 

Pharmacological manipulation (note page: using 
for instance the tricyclic antidepressant clomipramine, 
and the antihypertensive agent clonidine) of chronic 
REM sleep restriction in neonatal rats led to the (para- 
doxical) observation of signs of adult depression com- 
pared to control groups (Mirmiran, Baldwin, & Ariagno, 
2003). Regional brain measurements pointed also to 
a significant size reduction of the cerebral cortex and 
brain stem, as well as a proportional reduction of tis- 


sue protein in the affected brain areas of the neonatal 
REM-deprived animal group (Mirmiran et al., 1983). 
At the neurochemical level, the level of the GABAer- 
gic depression of the glutamate-induced single cortical 
neurons responses was found greater, along with a hy- 
persensitivity of hippocampal pyramidal cells to norepi- 
nephrine in REM-deprived animals v. controls (Gorter, 
Kamphuis, Huisman, Bos, & Mirmiran, 1990; Mirmiran, 
Dijcks, Bos, Gorter, & Van der Werf, 1990). 

Interestingly, REM sleep deprivation for one week 
induced a decrease in immunoreactivity for the calcium 
binding protein parvalbumin, which has been demon- 
strated to influence certain forms of neuronal synaptic 
plasticity in GABAergic interneurons (Caillard, Moreno, 
Schwaller, Llano, Celio, & Marty, 2000; Hogan, Roff- 
warg, & Shaffery, 2001). 

Taken collectively, these results suggest that REM 
sleep deprivation impairs or retards normal brain matu- 
ration. 

The transition of infancy to childhood and adult- 
hood is characterized by a steep decrease in the total 
REM sleep time, partially compensated by a sharp in- 
crease in NREM sleep time. NREM sleep is also very 
well characterized by a sleep homeostasis. 

NREM sleep is characterized by salient events such 
as synchronized bursting in thalamocortical structures, 
transient increases of intracellular calcium, and the re- 
lease—in some species—of somatotropins (van Cauter 
& Spiegel, 1999; Steriade & Amzica, 1998). These events 
may suggest a particular role of NREM sleep in synap- 
tic plasticity. The role of NREM sleep has been particu- 
larly emphasized by monocular deprivation studies in 
cats where it has been suggested an important role for 
NREM sleep in the rapid cortical synaptic remodeling 
elicited by monocular deprivation (Frank et al., 2001). 
NREM sleep seems to be particularly important for the 
consolidation of visual traces during critical periods of 
experience-dependent cortical plasticity in vivo. 

Despite a growing body of evidence suggesting a 
role for sleep in brain development, little is currently 
know about the cellular and molecular mechanisms by 
which sleep exerts its effects. 


ROLE OF SLEEP IN LEARNING 
AND MEMORY IN MATURE BRAINS 


From a psychological behavioral perspective, human 
memory is classically defined as the mental ability to 
store, retain, and recall information. A memory under- 
goes at least three major steps in its development: it is 
initially encoded, then it is consolidated, and finally it 
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is retrieved. Consolidation can lead to changes, such 
as either enhancement—that is, a quantitative increase 
in performance—or stabilization, that is, making the 
memory less susceptible to interference (Robertson, 
2009; Walker, 2005). 

In humans, it is, however, misleading to describe 
a single memory, as memory belongs to multiple sys- 
tems and can be divided into different types, with some 
interconnection and independence (Squire, 1992; Tulv- 
ing, 1987): short-term memory and long-term memory, 
which can be further divided into declarative memory 
and procedural memory. 

Declarative memory, dealing with memories for 
facts and events, is constituted of semantic and episodic 
memories. Semantic memory refers to general knowl- 
edge or facts independent of context, while episodic 
memory corresponds to an autobiographical memory 
for events that occur in a specific spatial and tempo- 
ral context. In contrast, procedural memory relates to a 
learning of skills. Motor learning is part of procedural 
memory (Cohen & Squire, 1980). 

Overlying this classification of declarative and pro- 
cedural memories is another classification distinguish- 
ing between memories that individuals are aware of 
acquiring (explicit memory) and unaware of acquiring 
(implicit memory). A common misconception is to relate 
to declarative memory as being necessarily explicit, and 
to procedural memory as being implicit. Indeed, these 
different classification are not equivalent, but largely 
independent (Robertson, 2009), since procedural learn- 
ing can be acquired either consciously or unconsciously 
(i.e., explicit-procedural or implicit-procedural). Like- 
wise learning a new set of facts though frequently done 
with awareness (i.e., explicit-declarative), this learning 
can be acquired unconsciously, i.e. implicit-declarative, 
such that during subliminal advertising, or priming in a 
psychology experiment, which may affect our decision 
making or perception. 

A trendy long-lasting hypothesis has been the im- 
plication of sleep in the plastic cerebral changes un- 
derlying learning and memory in mature brains. It has 
been postulated that mnesic traces acquired during a 
learning experience while conscious would stay in a 
fragile state until the first post-exposure sleep period 
has occurred (Fishbein & Gutwein, 1977), the role of 
sleep being to “consolidate” the mnesic trace (Maquet, 
2001). This concept of consolidation would imply the 
reactivation, the analysis, and the gradual incorporation 
of mnesic traces into long-term memory (Sutherland & 
McNaughton, 2000). 

It is, however, difficult, as of now, to perfectly un- 
derstand the exact contribution of the different sleep 
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constituents to memory, because no task can be deemed 
specific to a single memory system, due to the fact that 
explicit and implicit contributions to the performance 
cannot be completely segregated. 

Animal and human studies point out modifications 
in the general architecture of sleep (REM and NREM 
sleep duration and intensity), which occur in the first 
of following nights immediately following training or 
exposure to a learning experience. 

Sleep deprivation was found to profoundly inter- 
fere with learning and memory consolidation in ani- 
mals and humans, though it is uneasy to rule out other 
confounding factors arising from these behavioral stud- 
ies, such as acute stress response, decreased vigilance, 
and performance impairments which are known to 
provoke memory impairment (Horne & McGrath, 1984; 
Peigneux, Laureys, Delbeuck, & Maquet, 2001). 

Declarative learning tasks have been shown to in- 
duce both REM and NREM sleep changes. Following 
training on various learning tasks, animals showed a 
transient increase in REM sleep duration (Hennevin, 
Hars, Maho, & Bloch, 1995; Lucero, 1970). The level 
of performance improvement between practice sessions 
has been positively correlated with the density of PGO 
waves (Datta, 2000). A positive correlation between 
NREM-REM sleep cycles and memorization of word 
lists has been reported (Mazzoni et al., 1999). 

Spindles oscillations detected by EEG, predominant 
in NREM sleep state 2, have been reported to be po- 
tentiated during maze learning paradigm (Meier-Koll, 
Bussmann, Schmidt, & Neuschwander, 1999), and a 
positive correlation between their increase and over- 
night improvement in the number of memorized list of 
words was observed (Mölle, Eschenko, Gais, Sara, & 
Born, 2009; Schabus et al., 2004). 

However, sleep spindles do not seem to have 
unique memory enhancement properties. Performance 
on several declarative tasks has been shown differen- 
tially modulated by sleep, depending on the specific 
sleep stage that is predominant or selectively reduced 
(Peigneux et al., 2001). Recall of sentences and prose 
passages is impaired following selective REM sleep 
deprivation, unlike NREM sleep deprivation (Tilley 
& Empson, 1978). Conversely, the recall of paired- 
associate lists of words is better after sleep during the 
first part of the night, when NREM sleep is predominant, 
than after sleep during the second half of the night, 
when REM sleep is predominant (Barrett & Ekstrand, 
1972; Fowler, Sullivan, & Ekstrand, 1973). Likewise, the 
recall of spatial memory in a declarative mental spatial 
rotation task is better following early than late sleep 
(Plihal & Born, 1999). 


Therefore, it is difficult to pinpoint a particular role 
of NREM and REM sleep for declarative learning tasks 
due to the discrepancies observed in these human stud- 
ies. Importantly, the sole sleep cycle disorganization 
caused by sleep fragmentation (and not deprivation) 
during the night was sufficient to cause impairment in 
the recall of pairs of unrelated words learned the day 
before (Ficca, Lombardo, Rossi, & Salzarulo, 2000). 
This suggests that the whole night organization of sleep 
must be of importance at least for declarative memory. 

The same confusion lies also for procedural (non- 
declarative) tasks, due to several discrepancies between 
studies about the respective role of NREM and REM 
sleep. For visual perceptual learning, some investigators 
reported that selective REM sleep deprivation, but not 
NREM sleep deprivation, could abolish the overnight 
performance improvement (Stickgold, James, & Hob- 
son, 2000), while others reported that performance im- 
provement was only altered by early sleep deprivation, 
dominated by NREM sleep, and unaltered by late sleep 
deprivation, dominated by REM sleep (Gais, Plihal, 
Wagner, & Born, 2000). For procedural motor learning, 
a post-sleep performance enhancement to the rotation 
adaptation task was positively correlated with a local 
increase in EEG power in the delta (0.5-4 Hz) frequency 
range, which constitutes the major electrophysiological 
marker of SWS (Huber, Ghilardi, Massimini, & Tononi, 
2004). NREM Stage 2 spindles have also been impli- 
cated in motor learning. A proficiency in learning to 
tap accurately single finger sequences at an increasingly 
rapid rate has been reported to positively correlate with 
stage 2 spindles (Walker, Brakefield, Morgan, Hobson, & 
Stickgold, 2002). 

Of importance is the particular recollection of infor- 
mation associated with an emotional content. Wagner 
shown that early sleep is overall better for simple de- 
clarative memory retention, while REM sleep enhances 
recall of emotionally charged mnesic events (Wagner, 
Gais, & Born, 2001). Indeed, it has been postulated for 
a while that REM sleep, and possibly REM sleep dream- 
ing in particular, could contribute to the processing of 
affective memories (Grieser, Greenberg, & Garrison, 
1972; Cartwright, Lloyd, Butters, Weiner, McCarthy, & 
Hancock, J. 1975; McGrath & Cohen, 1978). In psychia- 
try, shorter sleep latencies and increased REM densities 
have been linked to major depression (Cartwright, 1983; 
Kupfer & Foster, 1972), war-related anxiety (Greenberg, 
Pillard, & Pearlman, 1972), a state of bereavement 
(Cartwright, 1983), and post-traumatic stress disorder 
(Ross, Ball, Sullivan, & Caroff, 1989). 

Taken collectively, these data demonstrate a role 
of sleep in memory processing. Almost all the different 


sleep stages have been suspected to have a particular 
role. Yet the results about the specific role of each sleep 
stage for the different types of memory processes are 
not univocal and too many discrepancies remain, po- 
tentially lying in the different paradigms or investiga- 
tion care from investigators. 


CONTRIBUTION OF NEUROIMAGING 
APPROACHES IN HUMANS 


Reactivation of neural activity patterns during sleep 
following learning has been observed in various brain 
areas, across species. It is, however, uneasy in animals 
to link these neuronal reactivation with subsequent ex- 
perience-dependent behavioral change. Moreover, due 
to their invasiveness, classical animal experiments are 
not transposable to humans. 

In the past few decades, functional neuroimaging 
has emerged as a new way to assess brain function, and 
has been used both in clinical and research procedures 
with humans. These methods allow for the quantifica- 
tion of a variety of aspects of brain function, including 
metabolism, blood flow, and receptor binding. They can 
provide important information regarding normal brain 
functioning as well as pathological functions—during 
sleep for instance—in a way not accessible to traditional 
polysomnography assessment (Nofzinger, 2005). 

Using PET scan, the group led by Maquet showed 
in 2000 that cortical areas engaged in the implicit ac- 
quisition of motor procedural memories are reactivated 
during post-training REM sleep, but not during NREM 
sleep (Maquet et al., 2000). The same group showed 
later that a reactivation of the (para)hippocampal sys- 
tem occurs during post-training NREM sleep, but not 
REM sleep, following intensive topographical-episodic 
(spatial) learning in normal human subjects (Peigneux 
et al., 2004). They also assessed the relation between 
this experience-dependent reactivation and the modi- 
fications in subsequent spatial behavior. By estimating 
the regional cerebral blood flow with PET technique, 
they evidenced that the right hippocampus and para- 
hippocampal gyrus are commonly activated during the 
wakefulness training session and during subsequent 
SWS at a higher level than in non-trained subjects, sug- 
gesting that hippocampal areas that are activated dur- 
ing a spatial learning task are similarly activated during 
subsequent SWS, which is in line with animal studies 
pointing out reactivation of neuronal patterns in hip- 
pocampal during NREM sleep (Lee & Wilson, 2002; 
Wilson & McNaughton, 1994). Moreover, they demon- 
strated a significant correlation between regional cere- 
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bral blood flow increases observed in these brain areas 
during SWS compared to wakefulness with a positive 
overnight gain in behavioral performance from the pre- 
sleep training to the post-sleep retest session. These 
neuronal reactivation and increase in regional blood 
flow may underlie plastic changes leading to a subse- 
quent improvement in performance. 

Clearly, NREM and REM sleep seem to be impli- 
cated in different type of memory, and the importance 
of the sequential alternation between NREM and REM 
sleep stages occurring during the night yet remain to be 
unraveled. 


ELECTROPHYSIOLOGY AND CELLULAR 
APPROACHES IN HUMANS 


Interaction of the Hippocampus 
and Neocortex 


The hippocampus has been shown to be fundamental 
in memory processes and has been under particular 
scrutiny for testing sleep-relating memory consolidation 
hypotheses. 

Firing pattern of individual hippocampal cells de- 
pends on previous waking experience. Hippocampal 
neurons activated during a waking period displayed in- 
creased activity during subsequent REM and NREM epi- 
sodes (Pavlides & Winson, 1989). Interestingly, pairs of 
hippocampal neurons in rodents, whose activity is corre- 
lated during a learned behavior are more likely to show 
correlated activity in NREM sleep subsequent to the train- 
ing period (Kudrimoti, Barnes, & McNaughton, 1999; 
Wilson & McNaughton, 1994) and that the temporal se- 
quence of neuronal firing during waking is preserved in 
subsequent NREM sleep (Skaggs & McNaughton, 1996; 
Lee & Wilson, 2002). The replay of sequences is not spe- 
cific to NREM sleep however, and can also be observed 
during REM sleep (Louie & Wilson, 2001). 

Novel mnesic representations seem to be favored 
compared to the older ones during REM sleep, because 
hippocampal firing corresponding to new experience 
during post-exposure REM sleep occurs in phase with the 
theta rhythm (4-7 Hz), a situation known to favor long- 
term potentiation, while the firing of hippocampal cells 
coding for familiar environments tend to be out-of-phase 
with the theta rhythm, a situation that may lead to depo- 
tentiation (Poe, Nitz, McNaughton, & Barnese, 2000). 

Hippocampal cells have been shown to exhibit two 
dominant types of oscillatory patterns (Buzsaki, 1996; 
Chrobak, Lorincz, & Buzsaki, 2000; Maquet, 2001): 
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m Gamma (40-100 Hz) and theta (4-7 Hz) oscillations, 
which are recorded in the superficial layers of the en- 
torhinal cortex, the gyrus dentatus, and the CA3 and 
CA1 fields of the hippocampus, both during explor- 
atory behavior and REM sleep 

E Sharp waves high-frequency ripples (140-200 Hz) ini- 
tiated in CA3 and recorded in CA1 area of the hip- 
pocampus as well as in the deep layers of the entorhinal 
cortex, during restful wakefulness and NREM sleep 


These two major distinct oscillatory pattern, be- 
havior-dependent, led to the elaboration of a two-stage 
model of hippocampal functioning mediated by hip- 
pocampo-neocortical interactions during sleep (Buz- 
saki, 1989, 1996, and 1998): On the one hand, gamma 
and theta oscillations would facilitate the transfer of in- 
formation from the neocortex to the hippocampal areas 
through the entorhinal cortex. On the other hand, sharp 
waves and ripples would reverse the flow of hippocam- 
pal information and played it back to the neocortex via 
the entorhinal cortex (Buzsdki, 1996; Chrobak et al., 
2000; Siapas & Wilson, 1998). This model might there- 
fore consolidate memory traces, via reactivation and 
bidirectional pathways. 


Putative Role of NREM Sleep Oscillations 


NREM sleep oscillations, such as spindles (11-15 Hz), 
delta rhythm (1-4 Hz), and slow-wave oscillation 
(< 1 Hz) are believed to have a functional role, yet still to 
be unraveled. These oscillations are associated with rhyth- 
mic spike bursts in thalamic and cortical neurons, which 
lead to persistent excitability changes (Steriade, 1999). 
These short-term plasticity processes might be used to 
consolidate memory traces acquired during wakefulness. 
Sleep spindles have received a lot of attention dur- 
ing the last decade, and they have hypothesized to 
have different—sometimes contradictory—implications. 
Their functional meaning remains still unclear (de 
Gennaro & Ferrara, 2003). It has been suggested that 
spindle activity be related to massive Ca’*-influx into 
dendrites of spindling cells (Sejnowski & Destexhe, 
2000). This massive Ca**-influx would produce high 
enough levels of internal calcium concentration [Ca?*]; 
to activate protein kinases and thereby produce LTP. 
These changes would thus open the gate to subsequent 
long-term modifications in cortical networks. 
Slow-wave oscillation predominant during the 
deepest stages of NREM sleep (slow-wave sleep) is 
characterized by widespread synchronization of corti- 
cal neurons alternating between phases of hyperpolar- 


ization (down-state) and depolarization (up-state), at a 
frequency inferior to 1 Hz (Steriade, Nunez, & Amzica, 
1993). It has been hypothesized that bursting occur- 
ring during the depolarization phase would generate 
short periods of fast oscillations that would iteratively 
recall and store information embodied in the assemblies 
primed during spindling (Sejnowski & Destexhe, 2000). 

Finally, REM sleep is also characterized by a distin- 
guishing feature, called PGO waves, which can be ob- 
served from many parts of the (animal) brain (Hobson, 
1964), but most easily recorded in the pons (Jouvet & 
Courjon, 1959), the lateral geniculate bodies of the thal- 
amus, and the occipital cortex. PGO waves must play 
a fundamental role in REM sleep, and are suspected to 
be implicated in central nervous system maturation and 
potentially neurogenesis. PGO waves might also partici- 
pate in learning and memory consolidation processes in 
adults. For instance, PGO wave density between REM 
sleep episodes was shown proportional to the improve- 
ment of task performance between sessions (Datta, 2000). 
The fact that PGO waves synchronize high-frequency ac- 
tivities (20-50 Hz) led to the suggestion that PGO waves 
during REM sleep represent a natural physiological pro- 
cess of memory, potentially through the synchronization 
of fast oscillations that would convey experience-depen- 
dent information in thalamocortical and intra-cortical cir- 
cuits (Amzica & Steriade, 1996). Very interesting, is the 
temporal relationship of phase-locking observed during 
PGO waves in REM sleep and hippocampal theta waves 
(Karashima et al., 2001, 2002), suggesting that interac- 
tion between theta and PGO waves has been proposed to 
be involved in the possible learning and memory func- 
tions of REM sleep (Karashima et al., 2004). 

It seems that neuronal activity patterns displayed dur- 
ing previous learning session are reinstated during sleep. 
These reactivations would allow for the adaptation of in- 
tercellular connection strengths between the elements of 
the network and the incorporation of the new experience 
into long-term memory (Maquet, 2001). Consolidation of 
memory traces would involve not only the strengthening 
of some synapses but also the weakening of other, inap- 
propriate, connections that overload cerebral networks 
(reverse learning; Crick & Mitchison, 1983). 


MOLECULAR CORRELATES 
OF SLEEP AND MEMORY 


Studies discussed earlier, relying on neurophysiology, 
neuroimaging, or psycho-behavioral analyses, can only 
circumscribed indirectly memory consolidation due to 


their systemic level of investigation. Actually, memory 
consolidation occurs at a very fine molecular level, and 
consolidation of such traces is known to rely on par- 
ticular patterns of neuromodulation as well as on gene 
expression and protein synthesis (McGaugh, 2000). 


Importance of Neuromodulation 
and Neuroendocrine Activity 
During Sleep 


We have already discussed the dramatic changes in 
neuromodulatory levels occurring during NREM sleep 
and REM sleep: levels of noradrenaline, serotonin, and 
acetylcholine decreased during NREM sleep. During 
REM sleep, noradrenaline and serotonin continue to 
drop near zero, while acetylcholine increases dramati- 
cally to levels comparable or even higher that observed 
during wakefulness. Due to this peculiarity, acetylcho- 
line has been under particular scrutiny for learning and 
memory research. 

For instance, it has been shown that acetylcholine 
enhances cortical plasticity in adult mammals (Bakin & 
Weinberger, 1996; Delacour, Houcine, & Costa, 1990). In 
contrast, injection of scopolamine, an acetylcholine antag- 
onist, impairs performance on some tasks when adminis- 
tered in rats during REM sleep (Smith & Lapp, 1991). 

Acetylcholine seems to play a particular salient 
role in the two-stage model of memory formation by 
Buzsdki, discussed in the former section, related to the 
functioning of the hippocampus-dependent memory 
system which is believed to be modulated by cholin- 
ergic tone changes within the hippocampus across 
the sleep-wake cycle. Indeed, high levels of acetylcho- 
line would promote the encoding of new information 
in the hippocampus during wakefulness, by partially 
suppressing excitatory feedback connections and then 
facilitating encoding without interference from previ- 
ously stored information. Conversely, during NREM 
sleep—and especially SWS—the lower levels of acetyl- 
choline would favor the release of this suppression and 
therefore allow spontaneously reactivated hippocam- 
pal neurons coding for an association to drive cell in 
the entorhinal cortex and neocortex without any as- 
sistance from sensory input, resulting in the facilita- 
tion of memory traces consolidation (Hasselmo, 1999; 
Maquet, 2001). 

This hypothesis seems in line with recent studies 
showing that an increase of cerebral cholinergic activity 
during SWS sleep, mediated through the injection of a 
cholinesterase inhibitor in humans, prevented the con- 
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solidation of declarative memories, but interestingly did 
neither affect memory consolidation of non-declarative 
tasks nor alter memory consolidation during waking 
(Gais & Born, 2004). 

The neurotransmitter adenosine, which is seen as 
a marker of sleep homeostatic pressure, appears also to 
have a role in learning and memory, at least indirectly 
by promoting wakefulness and increasing arousal and 
attention (Fredholm, Battig, Holmen, Nehlig, & Zvar- 
tau, 1999). 

Glutamatergic transmission may be implicated in 
sleep-associated consolidation of procedural skills. Ad- 
ministration in human subjects of low doses of carover- 
ine, a fairly selective AMPA receptor blocker, strongly 
reduced the overnight improvement in some tasks re- 
lated to procedural memory. 

Finally, the hormonal activity and neuroendocrine 
activity, which is modulated throughout the wake-sleep 
cycle, seems to also have an implication in learning and 
memory. During SWS, the activity of the hypothalamo- 
pituitary-adrenal system is strongly inhibit, and as a con- 
sequence the release of adrenal cortisol is dramatically 
reduced (Born & Fehm, 1998). High elevated cortisol 
concentration during SWS resulting from exogenous ad- 
ministration, yielded in the blockade of increase in recall 
performance for word pairs. This suggests that the spon- 
taneous decrease in cortisol release during early noctur- 
nal sleep might be a prerequisite for the consolidation 
of declarative memories in the hippocampus, which is a 
target of cortisol due to its high expression of corticoster- 
oid receptors. As additional evidence, it was shown that 
glucocorticoid receptors unlike mineralocorticoid have 
an impact on declarative memory (Plihal & Born, 1999). 


DNA/RNA Synthesis During Sleep 


Synthesis of DNA and RNA during different vigilance 
states or following sleep deprivation was carried out by 
a few investigators (Ambrosini, Sadile, & Gironi Car- 
nevale, 1988; Balestrieri, D’Onofrio, & Giuditta, 1980; 
Giuditta, Ambrosini, Scaroni, Chiurulla, & Sadile, 1985; 
Giuditta, Rutigliano, & Vitale-Neugebauer, 1980; Vitale- 
Neugebauer, Giuditta, Vitale, & Giaquinto, 1970). Two 
studies performed in rabbits revealed positive correla- 
tions between RNA synthesis in neocortical neurons 
and EEG synchronization during NREM sleep (Giuditta 
et al., 1980). Results with DNA synthesis were incon- 
sistent and non-replicable as of this writing (Giuditta 
et al., 1985). 

Interpretation of these studies must be done with 
care because it is currently not possible to link the 
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evidence of increase RNA following sleep to a sleep- 
dependent increase in substances involved in synaptic 
plasticity, since the identity of the mRNA transcripts is 
still unknown. 

These studies are, however, fundamental as they 
are trying to assess the core of the biological machinery, 
and should constitute a promising future in the neuro- 
science of the 21st century. 


Gene Transcription During Sleep 


Using polymerase chain reaction, a technique used in 
molecular biology to amplify a single or few copies of 
a piece of DNA across several orders of magnitude, and 
microarray technology, Cirelli shown that many genes 
coding for synaptic plasticity are upregulated during 
wakefulness or sleep deprivation and down-regulated 
during sleep (Cirelli, 2002; Cirelli et al., 2004; Tononi & 
Cirelli, 2001) which would be in line with the synaptic 
homeostasis hypothesis of sleep. 

However, looking more carefully it seems that, on 
the one hand, the genes which are down-regulated 
during sleep are mostly genes coding for high en- 
ergy needs, for instance responsible for high synap- 
tic excitatory neurotransmission, high transcriptional 
activity, and synaptic potentiation in the acquisition 
of new information. On the other hand, genes up- 
regulated during sleep seem primarily involved in 
membrane trafficking, synthesis and maintenance at 
different levels, and myelin formation, such as exocy- 
tosis and neurotransmitter release and synaptic vesi- 
cle recycling. 

Interestingly, a gene involved in neuronal plasticity 
was shown up-regulated during learning post-exposure 
REM sleep in the cortex and hippocampus of rats, whereas 
non-exposed rats showed a generalized decrease in the 
expression of the very same gene both during NREM and 
REM sleep compared to wakefulness. 


Protein Synthesis During Sleep 


Besides affecting gene regulation, sleep may also play 
a role in the translation of these genes into their active 
proteins. Positive correlations between levels of cerebral 
protein synthesis and duration of NREM sleep were re- 
ported (Nakanishi et al., 1997), supporting the involve- 
ment of sleep in protein synthesis, which is believed 
to be mediated by the inactivity of the noradrenergic 
system during sleep. 

Sleep deprivation also affects directly neurotrophins 
NGF (nerve growth factor) and BDNF (brain-derived 


neurotrophic factor) by reducing their concentration 
in the cerebellum, brain stem, and hippocampus (Sei, 
Saitoh, Yamamoto, Morita, & Morita, 2000). 

There are currently two major opposing schools 
of thought, both supported by data: one suggests that 
consolidation may occur over any time interval, while 
the other claims that these processes require sleep. The 
truth might lie somewhere in between. 

When a procedural memory (motor skill) and de- 
clarative knowledge are acquired simultaneously, sleep 
seems to be necessary to observe consolidation, as little 
offline processing is observed during wakefulness. How- 
ever, when a motor skill is acquired with little or not de- 
clarative knowledge, the subsequent offline processing 
occurs over any time interval, even during wakefulness 
(Robertson, 2004; Spencer, Sunm, & Ivry, 2006). This 
implies that declarative learning may compete with 
motor consolidation over wakefulness. 

It is clear that different mechanisms are engaged 
over wakefulness and sleep. During wakefulness, re- 
ciprocal interactions occur between memory systems, 
while during sleep these systems operate independently 
(Brown & Robertson, 2007a, 2007b; Robertson, 2009; 
Robertson, Pascual-Leone, & Press, 2004). Motor learn- 
ing and declarative learning interfere each other and 
inhibit each other consolidation during wakefulness 
only, not during sleep. To consolidate properly, the cor- 
responding offline memory processing may involve not 
only engaging specific neuroplastic changes, but also 
disengaging interacting memory systems. This disen- 
gagement may lead to an increase of the computational 
power of memory processing during sleep by getting rid 
of any possible interferences resulting for memory sys- 
tem interactions (Robertson, 2009). Unlike wakefulness, 
sleep exhibits this property of disengagement. Sleep 
may boost the formation of high-order associations that 
may allow the reconstruction of memories that have 
been disrupted during prior wakefulness, as evidenced 
by the ability of sleep to increase insight and reorga- 
nize information (Wagner, Gais, Haider, Verleger, & 
Born, 2004). This disengagement is more likely to be 
specific to some specific stages of sleep such as NREM 
sleep, suggested by the fact that during wakefulness 
and REM sleep, there is a reciprocal dialogue between 
the hippocampus and cortical areas, whereas a unidi- 
rectional pattern of communication from the cortex to 
the hippocampus appears during NREM sleep (Tononi, 
Massimini, & Riedner, 2006). 

As of now, two major theories conflict with each 
other on the exact consequence of sleep on memories. 
The first view (the sleep-related memory consolida- 


tion hypothesis) suggests that sleep contributes to in- 
creasing the signal associated with a given memory 
by replaying past experiences (Maquet, 2001). This is 
supported by numerous of studies, including neuronal 
activity patterns reactivation during sleep offline time 
window. It seems that there is a causal relationship be- 
tween neuronal reactivation and performance improve- 
ments. Yet it remains to be seen whether inhibition of 
these pattern reactivation are correlated with a decrease 
in performance. The second view, opposing to the first 
one, is the synaptic homeostasis theory, suggesting that 
sleep (in particular slow-wave sleep) causes a synaptic 
downscaling, which would lead to a reduction of the 
noise associated with a memory. Several experimental 
sources of evidence also support this hypothesis (Vya- 
zovskiy, Cirelli,Pfister-Genskow, Faraguna, & Tononi, 
2008). 

Retrieval of memory is influence by many factors, 
memory consolidation being only one of these. Taken 
together, these data give the conviction that different 
memory components are processed during wakefulness 
and sleep, and that distinct circuits support memory 
processing during wakefulness and sleep. We hypoth- 
esize that these apparent conflicting views and hypoth- 
eses may actually correctly describe different processes, 
which can operate together. 

A global framework and unifying view is required 
to reconcile both theories, which may turn to be both 
correct. 


SLEEP DISORDERS 


Due to a rapidly increasing knowledge about sleep in 
the 20th century, including the discovery of REM sleep 
and sleep apnea, the medical importance of sleep was 
recognized. The medical community began paying more 
attention to primary sleep disorders, as well as the role 
and quality of sleep in other conditions. 

By the 1970s in the United States, clinics and labora- 
tories devoted to the study of sleep and sleep disorders 
had been founded, and a need for standards arose. 

Technically, a sleep disorder (somnipathy) is a 
medical disorder of the sleep patterns described in the 
previous sections. The amplitude and the consequences 
of sleep disorders are striking by the figures associated: 
more than 60 million Americans are affected by sleep 
disorders, among more than 40 millions suffering from 
chronic long-term sleep disorders. Some sleep disorders 
are serious enough to interfere with our professional 
lives (work, concentration, productivity) and social 
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lives via alteration of normal physical, mental, and 
emotional functioning. 

In a recent survey by the National Science Foun- 
dation, almost all individuals reporting sleep problems 
stated that it negatively affected their daily lives. The 
direct medical associated costs are estimated up to $16 
billion each year. This is, however, the tip of the iceberg 
as it does not take into account the indirect costs due 
to loss of productivity and related factors. Sleepiness 
behind-the-wheel is also estimated to be the greatest 
factor in car accident, surpassing alcohol and inappro- 
priate speed. 

Sleep disturbances are a primary problem. This 
is highlighted by the fact that the recently introduced 
The International Classification of Sleep Disorders (As- 
sociation of Sleep Medicine, 2005) lists more than 80 
different primary sleep disorders. The understanding 
and the appropriate management of these conditions 
is therefore of crucial importance. Most of them can be 
treated quite effectively. However, a correct diagnosis— 
if any—is frequently lacking, therefore leaving the prob- 
lem untreated. 

A sleep disorder occurs when one or several physi- 
ological mechanisms responsible for initiation of sleep, 
termination, or establishment in its different various 
forms, become disorganized, attenuated or exagger- 
ated. These alterations can be summarized in one of 
the following category: 


(1) Disorders of homeostatic sleep drive (e.g., insom- 

nia or excessive daytime sleepiness) 

Disorders of the ultradian REM sleep rhythm (intru- 

sion of REM sleep fragments during wakefulness 

such as in narcolepsy) 

Disorders of adaptive drive (e.g., excessive level of 

arousal for insomniacs) 

Circadian rhythm disorders (e.g., phase-advanced 

or delayed circadian rhythm due to separation from 

environmental factors) 

Dissociation of sleep mechanisms (e.g., improper 

motor inhibition from sleep during wakefulness as 

in cataplexy and sleep paralysis; intrusion of dream 

activity into wakefulness) 

Disorders associated with arousal from sleep (e.g., 

periodic limb movement syndrome and obstruc- 

tive sleep apnea OSA are responsible for sleep 

fragmentation) 

(7) Disorders of autonomic and immunological function 

(8) Disorders of motor control (e.g., lack of motor inhi- 
bition leading to REM sleep disorder, or upper air- 
way collapse causing central sleep apnea). 


(2 
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Comorbidity and Sleep Disorders 


For reasons that we still do not understood, stroke and 
asthma attacks tend to have a higher prevalence while 
sleeping. Likewise for some forms of epilepsy, which 
can appear or generalize during slow-wave sleep, for ex- 
ample, Landau-Kleffner syndrome, which is exacerbated 
during SWS (Bonjean, Phillips, Dang-Vu, Sepulchre, & 
Maquet, 2007; Mascetti et al., 2009). Epilepsy is defined 
as the chronic recurrence of seizures that results from 
a hypersynchrony and hyperexcitability of neurons. We 
might therefore understand that the increase of firing 
synchrony naturally occurring during the deepest stages 
of SWS can favor the occurrence/resurgence/trigger of 
epilepsy-like activity. Sleep deprivation can also triggers 
seizures. 

Sleep disturbances can also be a comorbidity factor 
(i.e., coexist with) of other conditions. When the im- 
mune system is particularly solicited due to a pathogen 
(e.g., the flu), the organism produces cytokines, signal- 
ing proteins used for cellular communication, which 
regulates the duration and intensity of the body’s im- 
mune response. Cytokines have also powerful sleep- 
inducing properties, explaining why we feel sleepy or 
drowsy when infected. This might also be taken in con- 
sideration for a person suffering for excessive sleepi- 
ness, since he might host a pathogen. 

Mental disorders and neurodegenerative diseases 
are frequently associated with sleep disorders as co- 
morbid factor. Depression causes sleep fragmentation, 
and increases sleep onset duration. Paradoxically, REM 
sleep deprivation might be an effective therapy for peo- 
ple with certain types of depression, while it can actu- 
ally cause depression in other people. Extreme* sleep 
deprivation leads ultimately to delusional states, hal- 
lucinations, extreme irritability, and paranoia. 

Parkinson’s and Alzheimer’s diseases are frequently 
associated with sleep disorders (excessive sleep, sleep 
fragmentation, drastic reduction of sleep quality), 
which can be both caused by the diseases themselves 
or by side effects of drugs used to control the main 
symptoms. 

Sleep disorders are also a frequent form of para- 
neoplastic syndromes and can be the starting point of 
diagnosis of malignancy. Stroke and brain trauma can 
also induce sleep disorders. 

Since a complete dissertation could be written for 
each of the 80 different sleep disorders, we have decided 


to offer a discussion of the major and most salient sleep 
disorders, such as insomnia and narcolepsy. The im- 
portant aspect of breathing disorders is devoted to the 
companion chapter 28. The interested reader will be sys- 
tematically referred to appropriate textbooks and other 
references for a deeper and more comprehensive review. 


Insomnia and Its Impact 


Insomnia (or agrypnia) is a symptom of a sleep disor- 
der, usually characterized by repeated difficulties with 
either initial sleep onset (sleep onset insomnia) or re- 
maining asleep (sleep maintenance insomnia) despite 
adequate opportunity, condition, and time for sleep. 

Patients who complain of insomnia describe their 
sleep as insufficient or of poor quality, light and easily 
disrupted, unrefreshing, unsatisfactory, or nonrestor- 
ative. Sleep insomnia is diagnosed when at least one 
of these situations are reported during at least 3 weeks 
(1) asleep latency of 30 minutes or more; (2) wake time 
after sleep onset of 30 minutes or more; (3) sleep effi- 
ciency? of less than 85%; (4) a total sleep time less than 
6-6.5 hours, at least 3 nights a week. This symptom 
leads to impairment of daytime function and has direct 
consequences on cognitive, social, and professional in- 
teractions. 

Insomnia is the sleep disorder with the highest prev- 
alence and can be caused by a variety of biological, psy- 
chological, and social factors. Virtually everyone suffers 
from it at some stage of his or her life. About 64 million 
Americans suffer from insomnia on a regular basis each 
year, and approximately 10%-15% of the population 
have chronic insomnia. The prevalence increases with 
age (insomnia is about five times as frequent at 70 years 
as at 40 years), in women compared to men (ratio 1.4 
to 1), in people under particular private or professional 
pressure (e.g., people with a sedentary lifestyle, shift 
workers, travelers with jet lag) in addictive substances 
users (including alcohol), in persons with poor sleep 
hygiene, and in patients affected by neurological or psy- 
chiatric conditions. 

Due to a complex combination of factors (lack of 
training in both diagnosing and managing insomnia, 
misconceptions about the efficacy and risk of hypnotic 
medications), insomnia is under-recognized and more 
than half of the patients do not receive adequate treat- 
ment, despite its severity. Without effective therapy, 
chronic insomnia tends to persist and many patients 


4. Cf. World record in sleep deprivation related earlier in the 
first section. 


5. Sleep efficiency is defined as the ratio of sleep time to the total 
time spent in bed. 


report suffering from disturbed sleep for several years. 
This lack of effective management can result in serious 
consequences for affected individuals. 

It is not surprising to understand the extend of the 
impact of sleep loss due to insomnia, when we know 
that chronic restriction of sleep to 6 hours or less per 
night for 14 nights (short-term partial sleep deprivation) 
was already found to produce cognitive performance 
deficits equivalent to as much as 2 nights of total sleep 
deprivation (van Dongen et al., 2003). Already moder- 
ate sleep restriction seriously impairs waking neurobe- 
havioral functions in healthy adults, resulting in a broad 
spectrum of symptoms impairing daytime functioning 
(Leger & Poursain, 2005; Morin, 2006), diminishing the 
quality of daily activities, and the ability to accomplish 
tasks (Benca, 2005; Ohayon, 2005). 

The impact of insomnia is threefold. 


Psychological Consequences 


m Cognitive impairment (diminished performance, loss 
of concentration, deterioration of memory, increase 
of reaction time, and alteration of judgment) 

m Decrease productivity 

m Alterations in mood, increase in irritability 

m Reduced motivation 

m Diminished quality of life 


Physical Consequences 


m Sensation of fatigue and sometimes sleepiness 

m Somatic manifestations such as muscle aches (re- 
sulting from excessive muscle tension which may 
cause headaches and neck aches), or gastrointestinal 
complaints 

m Positive correlation with insomnia and chronic pain, 
hypertension, and diabetes. 

m Increased risk of developing psychiatric disorders 
(e.g., depression, anxiety) 


Social Consequences 


m Increased likelihood of accidents (at home, while be- 
hind the wheel, or in the workplace) 
m Decrease of work performance 


Life Expectancy 


It is well documented that individuals sleeping less than 
6 hours per night have a shorter life expectancy than 
those who report sleeping 7-8 hours per night (people 
sleeping more than 9 hours per night also have a shorter 
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life expectancy). This can be explained by diseases un- 
derlying sleep disorders on the one hand, or by the fact 
that insomnia in itself increases morbidity and reduces 
the rate of recovery from other medical disorders on the 
other hand. It is documented that both acute short-term 
partial and total sleep deprivation cause an elevation 
in high-sensitivity C-reactive protein concentrations 
(Meier-Ewert et al., 2004), which are a stable marker 
for inflammation and have been found to be predictive 
of cardiovascular morbidity. 


Types of Insomnia: 
Classification and Causes 


Insomnia can be classified according its duration, its 
severity, its temporal profile, and its etiology. Insomnia 
can fall into three different classes according to its du- 
ration: (1) transient insomnia if it recurs episodically 
and infrequently (usually lasting no more than a few 
days), (2) acute insomnia if it lasts up to 3 to 4 weeks, 
or (3) chronic insomnia if it persists for more than 1 to 3 
months. We can also distinguish insomnia based on its 
temporal profile in the following three patterns: 


(1) Sleep onset insomnia, which consists in difficulty 
in initiating sleep. It is classically defined as sleep 
latency greater than 30 minutes and is usually at- 
tributed to high level of arousal cause by stress, 
anxiety, and other factors. 

(2) Sleep maintenance insomnia, which is the difficulty 
in maintaining sleep due to frequent or prolonged 
awakenings. Awakenings either occur irregularly 
during the night or at specific times usually during 
REM. 

(3) Terminal insomnia, also called early morning 
awakening, which corresponds to a final awaken- 
ing that is earlier than desired. This pattern is the 
most prevalent among elderly. 


It is worth noting than more than 25% of patients 
suffering from insomnia report a combination of these 
patterns (Leger & Poursain, 2005). 

Finally, insomnia can be also classified based on 
etiology. On the one hand, primary insomnia is used for 
idiopathic insomnia unrelated to any comorbid medi- 
cal disorder, or medication use. On the other hand, co- 
morbid insomnia is an insomnia, which is related to 
a comorbid medical disorder or medication use. Only 
10%-15% of patients with chronic insomnia experi- 
ence it as a primary condition, therefore not related 
or caused by any known physical or mental condition. 
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The remaining 85%-90% experience chronic insomnia 
in parallel with comorbid medical (physical or mental) 
conditions (Barkin, 2007; Becker, 2006a; Kupfer & Reyn- 
olds, 1997). 

Insomnia has numerous and diverse etiologies, and 
usually several causes or factors are simultaneously 
present in individuals with insomnia. Spielman, Car- 
uso, and Glovinski (1987) have introduced a model of 
the genesis and maintenance of insomnia in which they 
distinguished three categories of factors related to in- 
somnia: (1) predisposing factors (factors increasing the 
likelihood of insomnia), (2) precipitating factors (fac- 
tors that trigger the start of insomnia), and (3) perpetu- 
ating factors (sustain sleep disturbance and contribute 
to the persistence of insomnia independent of precipi- 
tating causes). 

Sleep apneas (central sleep apnea, obstructive sleep 
apnea, Cheyne-Stokles respiration), disturbances of the 
circadian sleep-wake rhythm (circadian dysrhythmia), 
homeostatic deregulation; hyperarousal, restless leg 
syndrome, periodic limb movement disorder (e.g., noc- 
turnal myoclonus), chronic pain (e.g., back problems), 


congestive heart failure, neurological conditions (e.g., 
Parkinson’s and Alzheimer’s diseases, or some forms of 
epilepsy), psychiatric disorders (e.g., depression, mania, 
dementia), and medication use or withdrawal, all have 
been associated with insomnia. About 15% of cases of 
chronic insomnia are attributed to psychophysiologic 
insomnia, 12% of cases for restless legs syndrome, and 
12% for alcohol or drug use and abuse. 

Table 6.2 summarizes the main causes known to be 
related to the three main temporal pattern of insomnia. 

Practically, the physician in charge will have to 
pinpoint the nature of insomnia, its pattern and sever- 
ity, and identify the plausible underlying etiology. An 
assessment of the history through a detailed question- 
naire is essential, as physical examination is usually of 
poor information besides evident medical, neurological 
or psychiatric disorder. Besides a questionnaire, the in- 
vestigation for a differential diagnosis may also include 
polysomnography (combined EEG, EMG, EOG, respira- 
tory monitory), which usually represents a great source 
of useful information for the specialist and has the ad- 
vantage to be entirely non-invasive. This technique can 


The Main Causes of the Three Main Temporal Patterns of Insomnia 


SLEEP ONSET INSOMNIA SLEEP MAINTENANCE INSOMNIA TERMINAL INSOMNIA 
(DIFFICULTY INITIATING SLEEP) (DIFFICULTY MAINTAINING SLEEP) (EARLY MORNING AWAKENING) 
Anxiety Dementia Circadian rhythm disorder 
(advanced sleep phase syndrome) 
Circadian rhythm disorder Discomfort Depression 
(delayed sleep phase syndrome) 
Drugs Drugs Drugs 
Hyperarousal Medical problems (e.g., asthma) Mania 
or neurological disorders 
Periodic limb movement Pain Old age 
Poor sleep environment Periodic limb movement Poor sleep environment 
(e.g., nocturnal myoclonus) 
Poor sleep hygiene Sleep apnea 


also be extended to temperature recording, melatonin, 
and cortisol estimations if circadian dysrhythmia is sus- 
pected. Finally, brain imaging (such as computerized 
tomography, CT, magnetic resonance imaging, MRI, or 
even fMRI) is a precious and irreplaceable technique 
to assess brain-stem disorders or other anatomical le- 
sions, or again to assess dementia. Brain imaging has 
the advantage to be accurate, fast, and non invasive, 
but its prohibitive associated cost slows down its use 
on a routine basis. 

In the following section, we will review some prev- 
alent etiologies of insomnia. Understanding correctly 
these etiologies is a prerequisite to developing an ef- 
ficient therapy. 


Inadequate Sleep Hygiene. Inadequate sleep hygiene is 
believed to be the dominant cause of insomnia. Some 
factors causing inadequate sleep hygiene include, but 
are not limited to: 


(1) Sleep environment (e.g., inadequate noise cancel- 
lation, temperature, or lightning) and excessive 
amounts of time spent in bed for non-sleep-related 
activities (e.g., television watching, telephone con- 
versation, homework). 

(2) Sleep patterns (significant day-to-day variability in 
bedtimes and rising times, daytime naps) 

(3) Daytime activities (e.g., too little physical activity 
during the day or excessive and strenuous exercise 
immediately prior to bedtime; stimulating mental 
activities performed too close to bedtime; excite- 
ment; hunger or heavy meal ingestion to close to 
bedtime) 

(4) Drugs (e.g., xhantines such as caffeine, theophyl- 
line, and theobromine in coffee, tea, and chocolate 
are stimulants and contribute to a reduction in sleep 
homeostatic pressure). Alcohol can sometimes pre- 
cipitate sleep onset but causes sleep pattern disrup- 
tion and induces poor sleep quality. Other drugs 
taken for medical purposes such as diuretics and 
glucocorticoid can also lead to insomnia. 


It is important to note that, while being the com- 
monest factor, inadequate sleep hygiene remains mostly 
a precipitating factor, which needs to be combined with 
one of other precipitating, or predisposing factors in 
order to observe insomnia. 


Hyperarousal States. Hyperarousal states are thought to 
be the second most prevalent causes of chronic insom- 
nia (Bonnet & Arand, 1997). This represents an exag- 
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geration of the normal adaptive drive during wakeful- 
ness, which allows alertness to continue even when the 
circadian and homeostatic regulators should promote 
sleep. 

A faster heart rate during sleep of insomniac pa- 
tients compared to normal subjects is observed, prob- 
ably mediated via an increased sympathetic activity. At 
the neuronal level, a hyperarousal state characterized 
by a low threshold for arousal from internal or exter- 
nal stimuli may represent a failure of the thalamocorti- 
cal projections to modify the activity of the cerebral 
cortex in the usual way during sleep. Anxiety states, 
post-traumatic disorders, chronic fatigue syndrome, fi- 
bromyalgia, and anorexia nervosa are some examples 
of clinical manifestations of hyperarousal states. 


Circadian Rhythm Disorders. Circadian rhythm is a key 
element in the regulation of sleep and determines the 
threshold of the homeostatic and adaptive drives to ini- 
tiate sleep. Therefore, disturbances or desynchroniza- 
tion in circadian rhythms can cause several sleep disor- 
ders, including insomnia. Several causes of disturbance 
are reported, whether it is caused by endogenous or 
exogenous factors. 

Endogenous factors are closely linked to neurologi- 
cal disorders. Head injuries, degenerative disorders, and 
tumors can all disorganize sleep controls by damages 
to the circadian mechanism. Blindness and damage to 
the retinohypothalamic tract lead to the alteration of 
circadian rhythms because external “time givers,” par- 
ticularly light, is reduced or absent. Exogenous factors 
are more related to the imposition of changes in the en- 
vironment, which may affect circadian rhythms. It may 
be due to social factors, jet lab, or shift work, mostly 
causing change in the exposure to light which leads to 
melatonin concentration shifts, and ipso facto in altera- 
tions in sleeping times. Light therapy is usually the best 
treatment. 


Neurological Disorders. The brain stem, hypothalamus, 
and thalamus are key regions controlling sleep and 
wakefulness. Lesions in these areas in consequence 
of neurological disorders can induce, in some cases, 
insomnia. 

Tumors in the anterior hypothalamus and thalamic 
infarction cause frequently insomnia. Fatal familial in- 
somnia, which is an extremely rare disease character- 
ized by degeneration in the dorsomedial and anterior 
thalamic nuclei, due to a genetic mutation in the prion 
protein gene of the brain, leads to inability to initiate 
and maintain sleep. The patients observe a progression 
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into complete sleeplessness, which is untreatable and 
ultimately fatal. 

Creutzfeldt-Jakob disease, which is also an incur- 
able prion disease, affects predominantly the cerebral 
cortex, and in a subtype, also causes an extensive thal- 
amic atrophy. Besides progressive dementia, memory 
loss, motor abnormalities, and hallucinations, insomnia 
is a prominent feature where NREM and REM sleep are 
progressively lost. This disease is fatal. 

Dementia due to degenerative disorders such as Al- 
zheimer’s disease exacerbates the effect of insomnia, 
already common in the elderly. Patients with such dis- 
orders are affected by a loss of the sleep-wake cycle and 
of the normal sleep architecture. Nocturnal restlessness, 
agitation, confusion, and frequent awakenings and wan- 
derings occur. These abnormalities usually worsen with 
a diminution of exposure to light (such as in winter). 

Traumatic brain injury, movement disorders, and 
periodic limb movements may also cause insomnia. 


Psychiatric Disorders. Insomnia is a common and occa- 
sionally the initial symptom of depression. Changes in 
circadian rhythms such as cortisol secretion are com- 
mon in depression and a reduction in melatonin secre- 
tion may contribute to early morning awakening. 

Manic phase observed in bipolar patients causes 
sleep restriction and is usually accompanied by signifi- 
cant alteration in the sleep architecture. Mood swing 
and changes in the diurnal cortisol secretion pattern are 
frequent. Excessive daytime sleepiness occurs with the 
depressive phase of bipolar disorder, once the maniac 
phase is over. 

Patients with obsessive-compulsive disorders fre- 
quently report insomnia due to compulsive rituals they 
need to perform. 

Schizophrenic patients often complain of insomnia, 
mostly during acute exacerbations. 


Other Medical Conditions. Respiratory disorders such as 
obstructive and central sleep apneas may cause insom- 
nia. More frequently, however, they cause excessive 
daytime sleepiness due to a drop in the sleep quality 
index. 

Metabolic disorders, such as chronic renal failure 
and nocturia may lead to insomnia. Finally, endocrine 
disorders also leads to insomnia. This is the case for 
diabetes mellitus, Cushing’s syndrome, premenstrual 
period, pregnancy, and menopause. 


Neurophysiological Correlates of Primary Insomnia. A re- 
cent study published in Sleep showed that people with 


primary insomnia for more than 6 months have 30% 
less GABA (Winkelman et al., 2008). Reduction of GABA 
in the brain of individuals with insomnia suggests that 
overactivity is present not only at the level of excessive 
thoughts and emotions, but can also be detected at the 
level of the nervous system. This recent finding tends to 
confirm that primary insomnia (i.e., occurring without 
the conjunction of another illness or disorder) is a mani- 
festation of hyperarousal. Lower-brain GABAergic levels 
is also found in patients suffering of major depressive 
disorder and anxiety disorders. It is therefore meaning- 
ful to suggest that mood and anxiety disorders may be 
tied to sleep disturbances. As we will show in the next 
section related to treatment of insomnia, pharmacologi- 
cal drugs potentiating GABA activity have been used 
extensively to treat insomnia. 


Treatment of Insomnia 


At least 25% of American adults have reported using 
sleep aids, including about 9% using over-the-counter 
medications and 7% using prescription sleep aids (Bus- 
cemi et al. 2005; Sateia, Doghramji, Hauri, & Morin, 
2000). 

Despite evidence of major harm and little evi- 
dence of clinically meaningful benefit, prescriptions 
for benzodiazepines continue to grow and are on a list 
of thea top 20 prescribed drugs (Wagner et al., 2004). 
Moreover, use of benzodiazepines for treating insom- 
nia is usually associated with poor functional status, 
cognitive impairment, daytime sleepiness, falls, and 
depressed mood (Busto, Sproule, Knight, & Herrmann, 
2001; Hogan, Maxwell, Fung, & Ebly, 2003; Simon & 
VonKorff, 1997). 

Moreover, some commonly used drugs are well 
known to disrupt normal sleep—notably alcohol, selec- 
tive serotonin reuptake inhibitors (SSRIs, antidepres- 
sants), drugs for Parkinson’s disease, methyxanthynes 
(e.g., caffeine), and diuretics—and should be consid- 
ered as potential facilitators to insomnia. 

The treatment approach for a sleep disorder should 
be threefold: (1) remove or mitigate the underlying 
problems, (2) prevent the progression of transient to 
chronic sleep disorder, and (3) improve the patient’s 
quality of life (Kupfer & Reynolds, 1997). To this end, 
several treatment options are offered to the primary 
care providers. As we will conclude, the choice of an 
effective treatment is context-dependent and a wise 
approach consists usually in a combination of treat- 
ments due to multiple underlying causes contributing 
to insomnia. 


Pharmacological Therapy. So-called sleeping pills have 
become a lucrative business and the variety of different 
pharmacological agents gives us an indication of the 
spread on the market. We can find complementary and 
alternative treatments, over-the-counter medications, 
and FDA-approved medications. So far, efficacy has 
been demonstrated only for the FDA-approved insomnia 
treatment medications, and significant safety concerns 
exist with many of the medications used on an off-label 
basis and with selected over-the counter and unregu- 
lated substances (Lieberman & Neubauer, 2007). 

Over the centuries, many different sleep aids have 
been tried, with highly variable efficacy and outcomes. 
Fortunately, the constant increase knowledge of neu- 
rophysiological mechanisms regulating wake and sleep 
allowed us to witness recently the development of tar- 
geted, safer, and more efficient pharmacotherapeutic 
options. 


Alternative Treatments and Over-the-Counter Medication. The 
profusion of various drugs, the readily availability of 
over-the-counter medications, and the intoxication by 
unregulated commercials push people to self-medicate 
instead of seeking appropriate clinical help. A review 
by the National Institutes of Health in 2005 showed 
that the use of complementary and alternative phar- 
maceutical approaches to treat insomnia is consider- 
able in the United States (National Institutes of Health, 
2005). Due to major safety concerns as well as the lack 
of demonstration of the effectiveness of the alternative 
medication, the National Institutes of Health did not 
endorse any of these substances for treating insomnia. 
Over-the-counter drugs sleep promoters (usually seda- 
tive antihistamines such as diphenhydramine), and 
herbal medications (such as Valerian) have limited evi- 
dence establishing their effectiveness and are usually 
associated with hepatoxicity. Antihistaminics produce a 
poor quality of sleep, daytime sleepiness, and cognitive 
impairment. 

Melatonin, a naturally occurring hormone pro- 
duced by the pineal gland in humans, is a key regula- 
tor of circadian rhythms. Body production of melatonin 
peaks with darkness and facilitates induction of sleep. 
Disruption of the production of melatonin or mismatch 
of the hormone peak with bedtime cause circadian dys- 
rhythmia and sleep disturbances. It is usually what is 
happening with work shifts and jet lag. In the United 
States, melatonin oral supplement are available as over- 
the-counter drugs in the form of herbal medication or 
food supplement. While these supplements may have 
some sort of efficacy for transient circadian dysrhythmia 
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(during a transatlantic flight for instance), use of mela- 
tonin hormone supplement has not been demonstrated 
being efficient in treating insomnia (National Institutes 
of Health, 2005). Short-use is usually considered as 
safe, but no long-term use data exist on its safety. The 
FDA does not regulate this product. 


Off-Label Use of Regulated Drugs. Antidepressant drugs 
are been heavily prescribed to treat insomnia, despite 
the absence of a FDA indication and that the National 
Institutes of Health does not recommend the use of 
psychiatric medications to treat symptoms of insom- 
nia. Three antidepressant drugs rank among the top 4 
prescribed medication to treat insomnia, and only 4 of 
the top 16 drugs prescribed in this context are FDA ap- 
proved for insomnia, as shown by a study realized in 
2002 (Walsh, 2004). 

As reviewed in the first section about neural cor- 
relates of sleep, adrenergic, histaminergic, cholinergic, 
and dopaminergic systems in brain stem midbrain and 
basal forebrain have been implicated in the promotion 
and maintenance of wakefulness in the arousal systems 
of the brain. Antagonizing these systems, like antide- 
pressant and antipsychotic medications do, may induce 
or promote sleep. However, the classical error in logic 
with untrained physicians is to believe that medication 
promoting sleep is ipso facto fitted to treat insomnia. 

Though their neural mechanisms are still mostly 
elusive, antidepressants medications are known to 
have a large amount of adverse side effects, including 
sedation, dizziness, xerostomia (dry mouth), dehydra- 
tion, constipation, psychomotor impairment, priapism, 
and cardiovascular problems (e.g., tachycardia, ortho- 
static hypotension). Nevertheless, in spite of the lack 
of data assessing their efficacy in the treatment of pri- 
mary sleep disorders, antidepressants are leader in the 
insomnia prescription trend in the United States. Alone, 
trazodone represents more than 22% of the share (Bus- 
cemi et al., 2005). 

Trazodone (Desyrel) is one of the most commonly 
prescribed agents for treating insomnia (Mendelson, 
2005; Nierenberg, Adler, Peselow, Zornberg, & Rosen- 
thal, 1994). Unlike most antidepressants of the new 
generation antidepressants, such as fluoxetine (Pro- 
zac), trazodone is neither a serotonin reuptake inhibi- 
tor nor a Monoamine oxidase inhibitor, but acts as an 
antagonist at both serotonin 5HT-2A and SHT-2C recep- 
tors, histamine-1 receptor, and alpha-1 adrenoceptors 
(Curry, Eisenstein, & Walsh, 2006; Sharpley & Cowen, 
1995; Owens, Morgan, Plott, & Nemeroff, 1997). It has 
also been reported that trazodone inhibits recombinant 
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low-voltage-activated T-type calcium channels (Kraus, Li, 
Jovanovska, & Renger 2007). Another popular insom- 
nia prescriptions are the antidepressants amitriptyline 
and mirtazapine (Remeron). Amitriptyline is a tricyclic 
antidepressant with a wide range of pharmacological 
actions. It acts primarily as a non-selective serotonin 
and noradrenaline reuptake inhibitor, therefore increas- 
ing the concentration of noradrenaline and serotonin at 
the receptor site. Amitriptyline has also some affinity 
for the muscarinic, adrenergic, and histaminergic sys- 
tems (Guaiana, Barbui, & Hotopf, 2007). Mirtazapine is 
an antidepressant that blocks presynaptic NA alpha-2 
adrenoceptors, and antagonizes 5-HT2A, 5-HT2C, and 
5-HT3 receptors (Davis & Barkin, 1999). Clinically, mir- 
tazapine has a sedating profile, which is probably due 
to H1 histamine receptor blockade at low doses (Ar- 
none, Horder, Cowen, & Harmer, 2009). 

Quetiapine (Seroquel and Ketipinor) and olanzapine 
(Zypreza and Olzapin) belong to the family of atypical 
antipsychotic, used in the management of schizophrenia 
and bipolar I disorder. They are also used despite the ab- 
sence of FDA indications for the treatment of insomnia. 
They are classified as thienobenzodiazepines and have a 
high antagonist affinity for 5HT-2c receptors. They have 
also antagonist activity with alpha-adrenergic, cholin- 
ergic muscarinic, and histamine receptors (Green, 1999a, 
1999b; Sacher et al., 2007). 

However, no studies have demonstrated the effec- 
tiveness and safety of antidepressants and antipsychot- 
ics for treatment of patients with chronic insomnia who 
have no psychiatric comorbidity, and therefore should 
be taken with caution (see Table 6.3). 


FDA-Approved Medications. The only FDA-approved med- 
ications indicated for the treatment of insomnia are the 
hypnotic benzodiazepines, the hypnotic non-benzo- 
diazepines GABA agonist, and the melatonin receptor 
agonist ramelteon (Rozerem). 

In the 1950s and 1960s, chloral hydrate and barbi- 
turates were used for their sedative properties. Major 
concerns about widespread abuse and lethal over- 
doses lead to the development of benzodiazepines in 
the 1970s. For several decades, benzodiazepine recep- 
tor agonist (BZRA) hypnotic medications were the only 
medications approved by the FDA for the treatment of 
insomnia, and represented a major step forward com- 
pared to chloral hydrate and barbiturates. 

However, they were associated to potential abuse, 
major side effects. Association with road traffic acci- 
dents and increased falls in the elderly were reported. 
Prolonged consumption of benzodiazepines causes de- 
pendence and withdrawal shows classical of GABAergic 


withdrawal symptoms such as initial insomnia followed 
by a prolonged period of anxiety and agitation. 

Introduced in the early 1990s, non-benzodiazepine 
hypnotic agents were shown to be as effective as the 
former hypnotic benzodiazepines, with a reduced side- 
effect pattern and a lower potential abuse, which gave 
them an immediate popularity and became by far the 
most widely prescribed hypnotics. These newer hyp- 
notic agents, zolpidem, zopiclone, and zaleplon, act as 
agonists at the benzodiazepines receptor component of 
the GABA complex. They are rapidly absorbed orally, 
have an excellent side-effect profile and have a low in- 
teraction potential (Wagner & Wagner, 2000). Zaleplon 
has an ultra-short half-life, which makes it useful for 
promoting sleep even if taken during the night (Israel & 
Kramer, 2002). Zolpidem, with a longer half-life, not 
only shortens sleep latency but also promotes sleep 
maintenance. Zopiclone has a slightly longer half-life 
and thus greater potential for sleepiness following day. 

BZRAs—which include both benzodiazepines and 
non-benzodiazepines—are believed to have a direct 
effect on the homeostatic regulation of sleep. Homeo- 
static control of the sleep-wake cycle involves sepa- 
rate arousal sleep mechanisms, with VLPO inhibiting 
by GABAergic contacts the arousal neuronal systems 
(Mohler, 2006a, 2006b). Decreased inhibition of the 
arousal system, resulting from GABAergic deficit, has 
been linked to chronic insomnia and a decrease of SWS. 
BZRAs allosterically modulate GABA channels to facili- 
tate the action of GABA, therefore increasing the flow 
of chloride current into the neuronal membrane and hy- 
perpolarizing the neuron. 

Unlike barbiturates, which directly activate GABA 
channels, BZRAs have a safer profile because they de- 
pend on presynaptic release of GABA (Goodman & Gil- 
man, 1990). Non-benzodiazepines bind selectively to 
GABA-A receptors (mostly subtype Al) linked to seda- 
tion, while benzodiazepines also bind to other non- 
sleep-mediating receptor subtypes, inducing wider 
spectrum of non-sleep related pharmacological effects 
(Goodman & Gilman, 1990; Neubauer, 2006). 

Benzodiazepines decrease sleep latency and in- 
crease total sleep time but also alter dramatically the 
sleep architecture, increasing the time spent in stage II, 
while decreasing time spent in deep sleep (stage III) 
(Borja & Daniel, 2006; Goodman & Gilman, 1990). 
Benzodiazepines also shorten REM sleep but increase 
NREM-REM sleep cycles (Borja & Daniel, 2006). Non- 
benzodiazepines, because of their higher affinity to GA- 
BA-Al receptors, minimally disrupt sleep architecture, 
while reducing sleep latency and slightly increasing 
total sleep time. 


| Common Medications Used for Insomnia Without FDA Indication 


DRUG NAME 


(GENERIC) BRAND NAME 


ESTIMATED 
CONCENTRATION (mg) 
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METABOLISM 


ELIMINATION 
HALF-LIFE (h) 


LEGAL STATUS 


ANTIDEPRESSANTS 


Amitriptyline Elavil 25-50 Hepatic/Renal 12-24 Unscheduled 
Doxepin Aponal 25-150 Hepatic/Renal 10-30 Rx only 
Trazodone Desyrel 50-150 Hepatic/Renal 3-6 Rx only 
Unscheduled 
Diphenhydramine Benadryl 50-100 Hepatic (CYP450) 6-8 Over the counter 
Non-regulated 
Doxylamine NyQuil 6.25-25 Hepatic 6-12 Over the counter 
Somnil 
Restavit 
Hydroxyzine Vistaril 25-50 Renal 20-25 Rx only 
Atarax 


ANTIPSYCHOTICS 

Olanzapine Zyprexa 

Quetiapine Seroquel 
Ketipinor 


OVER THE COUNTER (UNREGULATED) 


Melatonin SleepMD 


Valerian 


2.5-5 


25-50 


1-10 


400-900 


Hepatic 
(glucuronidation, 
CYP1A2,2D6) 


Hepatic 
(sulfoxidation, 
CYP3A4) 


Hepatic (CYP1A2) 


Not established 


21-54 


6-7 


0.5-1 


Not established 


Rx only 


Rx only 


Unregulated 
Untested 


Unregulated 
Untested 
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All these drugs are recommended to use for between 
two and four weeks. Despite this, chronic usage is not 
uncommon in clinical practice, though the abuse poten- 
tial is not completely absent for non-benzodiazepines. 
Benzodiazepines such as temazepam are also effective 
in short-term use but require even more careful moni- 
toring due to a greater potential for causing morning 
sedation, memory dysfunction, dependence, abuse, and 
withdrawal effects. 

Alternative strategies for the long-term treatment 
of chronic insomnia are certainly needed. While BZRAs 
interact with the homeostatic regulation of sleep, ra- 
melteon has a totally novel mechanism of action by 
acting directly with the circadian arousal signal and 
reset the circadian pacemaker in the suprachiasmatic 
nucleus (SCN). Ramelteon is the first using this new 
mechanism of action to be approved by the FDA in 
July 2005 for the treatment of insomnia. Unlike other 
melatonergic agonists, ramelteon enhances sleep onset 
by acting as a specific melatonin MT1 and MT2 re- 
ceptor agonist, without any known significant inter- 
ference with other receptor systems (Pandi-Perumal, 
et al., 2007). Ramelteon has no relevant affinity for 
the GABA receptor complex, or for any other receptor 
that binds dopamine, norepinephrine, acetylcholine, 
opiates or neuropeptides, and has a very low affinity 
for the serotonin 5-HT-1A-receptor. As reviewed in the 
precedent section about normal regulation of sleep and 
wake, melatonin has some physiologically important 
chronobiological effects—including sleep-promoting 
effects—mediated via specific melatonin receptors lo- 
cated in the suprachiasmatic nucleus (circadian pace- 
maker). These effects are distinct from those that result 
from the introduction of supraphysiological amounts 
of melatonin from exogenous sources—like from over- 
the-counter melatonin supplements, some of which are 
not receptor-mediated and involve metabolism, either 
in terms of formation of new bioactive compounds or 
interactions with free radicals (Pandi-Perumal, et al., 
2007; Reiter, 2003; Pandi-Perumal, 2006). Unlike over- 
the-counter melatonin supplements which have not 
received approval from the FDA and for which incon- 
sistent results have been reported (some investigators 
reporting an absence of effects on sleep latency; Bus- 
cemi, et al., 2006; van den Heuvel, Ferguson, Sally, 
Macchi, & Dawson, 2005), ramelteon has been proven 
efficient to induce sleep initiation and maintenance, as 
demonstrated in animal models and human clinical tri- 
als. Ramelteon is assumed to promote sleep efficacy 
mostly by influencing chronobiotic sleep regulation 
and seems efficient in treating transient and chronic 
insomnia, without causing addiction, hangover, with- 


drawal effects, or rebound insomnia with discontinu- 
ation of the treatment unlike benzodiazepines (Roth, 
Stubbs, & Walsh, 2005; Roth et al., 2006). 

When given 30 minutes prior habitual bedtime, ra- 
melteon was reported to significantly reduce sleep la- 
tency by 13 minutes (group of middle-age patients with 
insomnia) up to 29 minutes (group of elderly patients 
with insomnia). Increase in total sleep time was also 
reported. These effects were demonstrated from the 
first week onwards, and became increasingly more pro- 
nounced until the end of the study (week 5). 

Ramelteon, administered orally a few minutes prior 
to usual bedtime, is rapidly absorbed at a rate of at 
least 84% by the body and reaches peak serum con- 
centrations within 0.5-1.5 hours. Due to its molecular 
structure, ramelteon has a greater lipophilicity and con- 
sequently superior penetration and absorption into tis- 
sue compared to melatonin. Also, its half-life is about 
of 1-2 hours, which is considerably longer than that 
of melatonin, and therefore better indicated for sleep 
maintenance. Ramelteon is also eliminated at a suffi- 
cient rate to avoid accumulation. 

The safety of ramelteon is similar to that of placebo in 
all doses studies (Cajochen, 2005; Erman, Seiden, Zam- 
mit, Sainati, & Zhang, 2006). During short-term adminis- 
tration, ramelteon seems to be well tolerated. Long-term 
treatment requires further study. Because of its route 
of metabolism, ramelteon is counter-indicated with the 
antidepressants fluvoxamine, antibiotic ciprofloxacin, 
and antiarrhythmic mexiletine, among other (Wurtman, 
2008). Table 6.4 summarizes the classical FDA-approved 
medications for the treatment of insomnia. 

A delicate problem arises with chronic insomnia 
that may require a long-term treatment, therefore being 
uneasily approached by the use of classical sedatives 
and hypnotics being limited to short-term use (mean- 
ing 2-4 weeks). Nonpharmacological treatment should 
therefore be combined with short-term hypnotic use. 
The prescription of hypnotics without attention to other 
lifestyle changes will rarely result in a satisfactory out- 
come. Data point the particular safety and efficacy of the 
new drug ramelteon (Rozerem) in treating narcolepsy. 


Nonpharmacological Therapy. As reviewed above, long- 
term use of pharmacological agents is to be taken with 
caution. Hypnotics have a high potential risk of toler- 
ance, dependency, and rebound insomnia on with- 
drawal (Mendelson, et al., 2004). Though newer non- 
benzodiazepines hypnotics are less likely to lose efficacy 
over time, they share with other sleeping pills a signifi- 
cant potential to foster psychological dependence (Yang, 
Spielman, & Glovinsky, 2006). 
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| FDA-Approved Medication for the Treatment of Insomnia 


DRUG NAME 
(GENERIC) 


ESTIMATED 
BRAND NAME 


CONCENTRATION (mg) 


ELIMINATION 


METABOLISM HALF-LIFE (h) LEGAL STATUS 


BENZODIAZEPINES 


Imidazopyridine: 

Zolpidem Ambien 5-10 
Zolpidem-ER Ambien CR 6.25-12.5 
Pyrazolopyrimidine: 

Zaleplon Sonata 5-20 
Pyrrolopyrazine: 

Eszopiclone Lunesta 1-3 


Ramelteon Rozerem 8 


Estazolam ProSom 1-2 Hepatic 10-24 Schedule IV 
Flurazepam Dalmane 15-30 Hepatic 40-250 Schedule IV 
Quazepam Doral 15 Hepatic 39 Schedule IV 
Temazepam Restoril 7.5-30 Hepatic 8-20 Schedule IV 
Triazolam Halcion 0.125-0.25 Hepatic 1.5-5.5 Schedule IV 


NON-BENZODIAZEPINES 


MELATONIN RECEPTOR AGONIST 


Hepatic (CYP34A) 2-2.6 Schedule IV 
Hepatic 2.8 Schedule IV 
Hepatic 1 Schedule IV 
Hepatic (CYP3A4 and 6 Schedule IV 


CYP2E1) 


Hepatic (CYP1A2) 1-2.6 


The need to investigate alternatives to pharmaco- 
logical treatments has shown that non-drug treatments 
are at least as effective as pharmacological ones, regard- 
less of whether the origin of insomnia is primary or 
secondary to medical disorders (Krakow, et al., 2001; 
Morin, Culbert, & Schwartz, 1994; Morin, Colecchi, 
Sood, & Brink, 1999; Morin, Hauri, et al., 1999; Smith, 
et al., 2002). 


A conceptual model including psychological and 
behavioral factors influencing the neurophysiologic reg- 
ulation of normal sleep is illustrated in Figure 6.19. 


Sleep Cognition. In some cases, insomnia is directly as- 
sociated with stressful or traumatic events. After sev- 
eral nights of poor sleep, anticipation of the daytime 
consequences of sleeplessness produces a state of 
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Figure 6.19 Conceptual model of behavioral and psychological factors influencing the neurophysiologic regulation of sleep. 


apprehensive worry that makes sleep even less likely, 
causing a vicious circle. These challenges of dysfunc- 
tional thinking about sleep may be targeted through 
education and cognitive treatment. 


Maladaptive Sleep Practices. Going to bed less than an 
hour later after getting back to home from an evening 
work shift or exercising late at night (with the hope of 
exhausting oneself) are perfect examples of maladaptive 
sleep practices that are indeed counterefficient. Playing 
video games or engaging telephonic conversation or in- 
tellectual process also fall in this category (see Table 6.5 
for an exhaustive list). 


EmotionalArousal. The autonomic and hormonal systems 
react easily to stress and emotion and have the poten- 
tial to disrupt normal sleep mechanisms (Vgontzas et 
al., 1998). Personality traits can determine people more 


at-risk of developing chronic insomnia, such as people 
with strong self-inhibition, perfectionism, excessive 
worrying, or depression. 


Behavioral Interventions. Behavioral therapy is a psycho- 
therapy based upon the principles of classical condi- 
tioning focusing on physical and psychological aspects 
to optimize sleep onset, maintenance, promote activi- 
ties that are conductive to sleep, and regularize sleep- 
wake schedules. It can be used appropriately both for 
the treatment of psychophysiological insomnia (pri- 
mary insomnia) and comorbid insomnia consecutive 
of a medical or psychiatric disorder. There are usually 
several different approaches, which may be combined, 
as briefly described below: 


(1) Relaxation techniques: targets the somatic and psy- 
chic-cognitive stress factors perpetuating insomnia. 
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Examples of Maladaptive Sleep Practices That May Favor Insomnia 


Sleep-related habits and daily life practices that may interfere with sleep 
Practices that reduce homeostatic drive at bedtime 
Daily life behaviors 
@ Insufficient activities during the day 
E Lying down to get rest during the day 
Sleep-related habits 
E Napping, nodding, and dozing off during the day or evening 
E Ina trance, semiawake in the evening 
E Spending too much time in bed 
E Extra sleep on weekends 
Practices that disrupt circadian regularity 
Daily life behaviors 
E Insufficient morning light exposure, leading to a phase delay in circadian rhythm 
E Early morning light exposure, producing early morning awakening owing to a phase advance in circadian rhythm 
Sleep-related habits 
E Irregular sleep-wake schedule 
E Sleeping-in in the morning during weekends 
Practices that enhance the level of arousal 
Daily life behaviors 
E Excess caffeine consumption or caffeine later in the day 
E Smoking in the evening 
Æ Alcohol consumption in the evening 
E Exercising in the late evening 
E Late evening meal (may cause nocturnal acid reflux) or fluid (may cause frequent urination) 


E Getting home late or insufficient time to wind down 


(continued) 
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Examples of Maladaptive Sleep Practices That May Favor Insomnia (continued) 


Sleep-related habits 
E Evening apprehension of sleep 
E Preparations for bed are arousing 
@ No regular presleep ritual 


E Distressing pillow talk 


out, or falling asleep with television or radio left on 
E Trying too hard to sleep 


E Clock watching during the night 


or pets in the bedroom 


@ Watching television, reading, engaging in other sleep-incompatible behaviors in bed before lights 


E Staying in bed during awakenings or lingering in bed awake in the morning 


E Nonconducive sleep environment, such as bed-partner snoring, noises, direct morning sunlight, 


It has reported to shorten sleep onset latency, 
decrease wake time after sleep onset, increase total 
sleep time, and improve sleep quality. 

(2) Stimulus control: strengthen the association of the 
bedroom and sleep. 

(3) Temporal control: promotes regularity of bedtime 
and awakenings while eliminating daytime naps. 

(4) Sleep restriction: involves increasing homeostatic 
sleep drive by reducing time in bed with the hope 
to improve sleep efficiency. Naps are proscribed. 


Behavioral therapy seems to have credits in the treat- 
ment of insomnia as a majority of patients (from 50% 
up to 80%) report net benefit from it. Behavioral therapy 
using a combination of techniques has been reported to 
be effective compared to placebo in a double-blind study 
for the short-term treatment of insomnia, with an out- 
come similar to classical pharmacological treatments, 
showing a significant improvement in sleep onset la- 
tency, wake time after sleep onset, and total sleep time 
(Edinger, Wohlgemuth, Radtke, Marsh, & Quillian, 2001; 
Morin, et al., 2004; Morin et al., 1994; see Figure 6.20). 


While it might take time before seeing significant 
benefits, behavioral therapy can also be pursued safely 
for a very long time, unlike most of the associated 
pharmacological treatments. This constitutes a major 
advantage for the treatment of chronic, long-lasting 
insomnia. 

Regarding nonpharmacological treatments, physi- 
cal exercise shows merit and should be recommended 
by health care professionals (Montgomery & Dennis, 
2002). Good sleep hygiene including a regular sleep- 
wake cycle with regular exercise in the morning or after- 
noon should be preferred. However, intensive physical 
activity soon prior to bedtime is known to interfere with 
sleep (Becker, 2006b; Kupfer & Reynolds, 1997; Ohayon 
& Roth, 2003). Bright light exposure should happen 
throughout the course of the day, while dim lightning 
prior to bed should be favored (Montgomery & Dennis, 
2002). Meals rich in lipid content, as well as stimulants, 
alcohol, and nicotine should be avoided at all cost at 
least 3 hours prior to bedtime (2001). 

So far, however, cognitive-behavior therapy, involv- 
ing stimulus control, sleep restriction, sleep hygiene, 
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Figure 6.20 Efficacy of cognitive-behavioral therapy on the 
treatment of chronic insomnia. 


and relaxation, seems to be the current front runner in 
terms of efficiency for nonpharmacological treatments 
(Baillargeon, et al., 2003). 

Due to the likelihood of multifactorial causes, the 
best approach in our opinion remains a care manage- 
ment approach using several modes of care, through 
a controlled combination of pharmacological interven- 
tion coupled to nonpharmacological approaches (cog- 
nitive, physical therapies, and education). A physician 
specialist in sleep medicine should critically guide this 
approach upon accurate diagnosis of the sleep disor- 
der and identification of plausible underlying causes, 
preferentially. Any other approach would still remain 
a prime example of iatrogenesis imperfecta (see Exhib- 
its 6.1 and 6.2). 


Hypersomnia: Focus on 
Narcolepsy-Cataplexy 


Falling asleep at inappropriate times such as behind 
the wheel, or manipulating a dangerous object or ma- 
chine, may have dramatic consequences. At least, when 
simply occurring during a conversation or a regular day- 
life activity, they might have detrimental outcomes on 
social and professional interactions, since it can impair 
driving ability, cause car or machine accidents, reduce 
professional performance leading to people becoming 


Sleep Medicine and Sleep Disorders 137 


Quick Points About Insomnia 


PREVALENCE AND ASSOCIATED COST 


E About 30% of adults have symptoms of insomnia; 
10% of them have chronic insomnia 

E Increased mortality 

E Economic loss 


IDENTIFIABLE SYMPTOMS OF INSOMNIA DISORDER 


(1) Trouble falling asleep or difficulty staying asleep 
(2) Waking up too early or not feeling refreshed 
after sleep 
(3) These symptoms occur despite opportunity of 
regular sleep time 
(4) At least one of the following problems is reported: 
E Low daytime energy 
E Daytime sleepiness 
E Lack of motivation 
E Attention, concentration, or memory problems 
E Poor performance at school or work 
E Extreme mood changes 
E Errors at work or while driving 
E Tension, headaches, or stomachaches 
E Frustration or worry about sleep 
(5) Those with the following conditions are at risk: 
E Sleep disorder 
Medical condition 
E Mental health disorder 
E Substance abuse 


unemployed, changing jobs frequently, or retiring early 
(Beusterien, 1999; Broughton, et al., 1981; Findley, 1995; 
Kales, et al., 1982). Falling asleep during these circum- 
stances are all abnormal situations testifying to hyper- 
somnia. 

Hypersomnia, most characterized by excessive day- 
time sleepiness, is the very opposite of insomnia. Re- 
lated to the difficulty in staying awake, hypersomnia 
may be caused by a wide spectrum of syndromes such 
as among the most prevalent, obstructive sleep apnea/ 
hypopnea syndrome, narcolepsy-cataplexy, idiopathic 
hypersomnia, and recurrent hypersomnia. 

Excessive daytime sleepiness is a symptom that oc- 
curs in about 5% of the adult population in Westernized 
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Quick Facts About Treatment 


E Self-treatment rarely works, might be under- 
efficient, or poorly targeted. 

E Over-the-counter medications are not proved to 
be effective, may constitute a health danger 
(hepatotoxicity), and should be avoided. 

E Combination of behavioral therapy with 
FDA-approved medicine is the most effective form 
of treatment. 

E Ramelteon (Rozerem) and zolpidem are the most 
effective pharmacological choices. 

@ Ramelteon has fewer reported side effects and 
constitutes probably the most natural way of 
inducing sleep. 

E Ramelteon and zolpidem are prescription 
medications and should not be confused with 
over-the-counter medications. 


countries. Chronic (excessive) daytime sleepiness affects 
largely prefrontal cortex and results directly in a fall of 
alertness, deterioration of concentration and attention, 
deterioration of short-term memory, recollection of 
events, and mood swings. Language and creativity can 
also deteriorate while distraction by irrelevant informa- 
tion develops or increases. Hallucinations and altered 
perception of reality might also appear. Physical perfor- 
mance is also very easily impaired by chronic daytime 
sleepiness, and severe excessive daytime sleepiness can 
lead to dysarthria, tremor, ptosis, nystagmus, and epi- 
leptic seizures. 

Among the syndrome causing excessive daytime 
sleepiness is narcolepsy-cataplexy. It is a neurological 
sleep disorder characterized by a tetrad of symptoms: 
(1) persistent and disabling daytime sleepiness, and 
manifestations of REM sleep physiology during wakeful- 
ness, that is, (2) cataplexy, (3) sleep paralysis, and (4) 
hypnagogic hallucinations (Bassetti & Aldrich, 1996). 
Cataplexy is a partial or total sudden loss of muscle tone, 
similar to that normally observed during REM sleep but 
occurring as a result of an emotional stimulus. Sleep pa- 
ralysis, related to REM sleep atonia, is the inability to 
control when falling asleep or on waking any striated 
muscles controlling voluntary movement. Hypnagogic 
hallucinations are vivid dream-like experiences occur- 
ring the transitional state between wakefulness and 
sleep. 


Epidemiology 


Narcolepsy-cataplexy has a prevalence of about 1 per 
2,000 humans of the general population in the United 
States (Dement, 1973). It is estimated that this condition 
afflicts about 200,000 Americans, with less than 50,000 
actually diagnosed. Japan has the highest prevalence of 
narcolepsy with about 1 per 600 individuals, and Israel 
the lowest, with 1 per 50,000 individuals (Lee-Chiong & 
Teofilo, 2008). 

Age of onset spans from adolescence to adulthood, 
with a first peak around 15 years of age and a second 
one around 35 years of age, with slight differences across 
populations (Dauvilliers et al., 2001; Figure 6.21). 

Some major events such as trauma, pregnancy, or 
major psychological stress, are reported by more than 
50% of the patients prior to the onset of symptoms. 
Excessive daytime sleepiness is generally the first symp- 
tom to appear. It can be followed or not by cataplexy, 
sleep paralysis, and hypnagogic hallucinations. Several 
years separate the emergence of initial symptoms and 
the diagnosis and care of narcolepsy. 


Clinical Manifestation 
of Narcolepsy 


The tetrad of symptoms (excessive daytime sleepiness, 
cataplexy, sleep paralysis, and sleep hallucinations) as- 
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Figure 6.21 Age onset distribution in narcoleptic 


populations. 
From “Narcolepsy with Cataplexy,” by Y. Dauvilliers, |. Arnulf, & E. Mignot, 
2007, Lancet, 3699560), p. 500. Copyright ©2007 by Elsevier. Reprinted 
with permission. 


sociated with narcolepsy are heavily disabling conse- 
quences due to significant and chronic disorganization 
of sleep-wake behavior. The systematic presence of all 
the symptoms is, however, reported only in 10%-15% 
of patients. 

Chronic excessive daytime sleepiness is present in 
all the patients with narcolepsy, and is an indicator of 
the disorder. It is typically the first, primary, and most 
disabling of manifestation of the disorder but intensity 
varies across the day and between individuals (Scam- 
mell, 2003). Sleepiness is enhanced by periods of inac- 
tivity and improved temporarily after short naps. Naps 
lasting from 10 to 20 minutes can occur up to 8 times 
during the day. Sleepiness can lead to unconscious mi- 
crosleep episodes, lapses, or sleep attacks. 

REM sleep manifestations during wakefulness is 
also part of the tetrad of symptoms that a narcoleptic 
patient can develop: cataplexy is observed in about 
70%-80% of patients, hypnagogic hallucinations for 
8%-70%, and sleep paralysis in 5%-65% of patients. 
These symptoms can be combined and occur systemati- 
cally with EDS. 

Cataplexy is defined by a sudden, transient, and 
bilateral loss or reduction of postural muscle tone oc- 
curring during wakefulness. It is triggered by emotional 
factors, such as laughter, pleasant surprise, excitement, 
embarrassment, or anger (Dauvilliers, Arnulf, & Mi- 
gnot, 2007). All striated muscles but the diaphragm can 
be affected resulting in collapse without consciousness 
impairment, while most attacks are usually partial af- 
fecting only facial muscles or limbs. Cataplexy occurs 
only with narcolepsy and is the best diagnostic marker 
of the disease. Cataplexy attacks are usually short in du- 
ration (from less than a second to several minutes) with 
a very variable frequency (less than one episode per 
year to several episodes per day). Catapletic rebound 
(called status cataplecticus) is frequently observed upon 
abrupt withdrawal from antidepressant drugs used for 
cataplexy (Poryazova, Siccoli, Werth, & Bassetti, 2005). 
As discussed later, this rebound is not observed with 
other non-antidepressant drugs. 

Sleep paralysis involves a transient loss of the ability 
to move that occurs at the onset of sleep (hypnagogic) 
or on awakening (hypnopompic). It occurs in about 
5%-65% of persons with narcolepsy. All striated mus- 
cles are affected except respiratory and ocular muscles. 
It is usually as short as a few seconds but can last up 
to several minutes in rare instances, and can end either 
spontaneously or following sensorial stimulation. 

Hypnagogic hallucinations are seen in about 8%- 
70% of patients having narcolepsy (Dauvilliers et al., 
2001), but are not pathognomonic for narcolepsy 
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(Ohayon, 2000). These hallucinations are vivid dream- 
like hallucinations made of auditory, visual, somesthetic, 
or kinetic content. They are sometimes frightening. By 
definition hypnagogic hallucinations occur during the 
transition from wakefulness to sleep, while some cases 
of hypnopompic hallucinations, occurring on awaken- 
ing) have also been reported. 

Narcoleptic patients tend to have a greater tendency 
for having higher body-mass indices than those without 
the disease (Okun, Lin, Pelin, Hong, & Mignot, 2002), 
which may result from a lower metabolic rate, due to 
hypocretin deficiency, affecting feeding and metabo- 
lism. Patients with narcolepsy may have a greater risk 
of developing depression (up to 37% of patients; Roth & 
Nevsimalova, 1975; Vandeputte & de Weerd, 2003) and 
type 2 diabetes mellitus (Lee-Chiong & Teofilo, 2008). 

Despite the fact of an irresistible drive for sleep dur- 
ing the day, nocturnal sleep is also disturbed. Although 
narcoleptic patients fall asleep very quickly and have 
a total regular sleep time, their sleep is of poor quality 
due to frequent arousals and awakenings. 


Neurophysiology of Narcolepsy 


Though discovered more than 100 years ago by Westphal 
(1877) and Gélineau (1881), the underlying cause of 
narcolepsy remained elusive until very recently. In 1930, 
helped by postmortem analysis lesions, von Economo 
predicted an involvement the posterior hypothalamus. 
In 1999, two consecutive publications reported a muta- 
tion in the hypocretin (orexin) receptor 2 gene, linking 
directly narcolepsy with a deficient hypocretin transmis- 
sion due to a loss of hypocretin neurons (Chemelli et al., 
1999; Lin et al., 1999). So far, narcolepsy is the sleep- 
disorder having received the greatest attention from re- 
searchers, in particular at the molecular level. 

Genetic factors play an important role since first- 
degree relatives have a 40-fold increased risk of develop- 
ing narcolepsy (Guilleminault, Mignot, & Grumet, 1989; 
Mignot, 1998) but individual’s genetic background is not 
sufficient to explain hypocretin deficiency fully (Mignot, 
1998). The presence of human leukocyte antigens is a 
strong genetic factor but can only support, not determine 
diagnosis. These findings support a multifactorial model 
for the development of narcolepsy, with a strong influ- 
ence from environmental factors, acting in combination 
with genetic factors, possibly triggering an autoimmune 
process with irreversible damages to the orexin/hypocre- 
tin system. The link with the immune processes may be 
through a genetic tendency to release a particular pattern 
of inflammatory mediators, such as cytokines, which 
lead to the sleep abnormalities (Shneerson, 2000). 
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There is usually no obvious trigger for narcolepsy 
but environmental events during early development 
could influence the likelihood of developing the disease, 
or its severity. Though the nature of the environmental 
trigger remains unknown, it is frequently associated 
with stressful events (Orellana, et al., 1994). 

In 1999, a group lead by Emmanuel Mignot at Stan- 
ford discovered that a mutation in the hypocretin-2 recep- 
tor gene was the cause of familial canine narcolepsy (Lin, 
et al., 1999). Hypocretin receptor-2 gene knockout mice 
have also been engineering showing evidence of similar 
narcoleptic phenotype to that seen in human narcolepsy 
with fragmented sleep-wake patterns, cataplexy, and pre- 
mature entrance into REM sleep (Willie, et al., 2003). 

The neural correlates in humans seem to be simi- 
lar. Sleepiness may be related to the loss of hypocretin 
neurons that stimulate arousal processes involving the 
LDT-PPT cholinergic nuclei and tuberomammillary his- 
taminergic nuclei. Cataplexy might result from the same 
physiological processes leading to REM sleep atonia, 
though it is debated. Cataplexy is produced by inhibi- 
tion of lower motor neurons by cholinergic areas of the 
pons and basal forebrain. It is believed that cataplexy 
results from a loss of hypocretin-induced excitation of 
the locus coeruleus (NA) and dorsal raphe (5-HT) that 
inhibit cholinergic neurons located in the LDT-PPT. The 
de-inhibited LDT-PPT, when stimulated by the limbic 
system (in response to an emotion), stimulates the nu- 
cleus gigantocellularis, leading to a glycine-medicated 
hyperpolarization of the anterior horn of the spinal cord 
(Lee-Chiong, 2008). Mignot and colleagues reported 
that about 90% of patients with narcolepsy-cataplexy 
have no detectable hypocretin-A in their cerebrospinal 
fluid, which constitutes a useful diagnosis criterion as- 
sessed via lumbar puncture. 

To fully understand why a loss of hypocretin sig- 
naling can cause narcolepsy, we need to come back to 
the fundamentals of sleep/wake control. Because of its 
associated symptoms, narcolepsy is regarded as a ten- 
dency to a mixed sleep-wake state in which REM sleep 
intrudes into non-REM and wakefulness. From the first 
part about non-pathological sleep, we remember that 
the presences of aminergic neurons (NA, 5-HT, HIS) 
in the rostral brain stem and in the TMN, dopaminer- 
gic neurons (in the ventral periaqueductal gray), are 
wake promoting. REM sleep is produced through the 
interaction of aminergic and cholinergic neurons of the 
LDT-PPT, during which NA and 5-HT become inactive. 
The ventrolateral preoptic area (VLPO) is essential to 
produce non-REM sleep (its lesion produce marked in- 
somnia) and inhibits wake-promoting regions (TMN, 
LC, DR). In turn VLPO is inhibited by these amines. 


Thus, this sleep/wake control is markedly controlled 
by a reciprocally inhibitory circuit in which wake- and 
sleep-promoting regions inhibit one another, creating a 
“flip-flop switch” (Saper, et al., 2001). A critical element 
of this switch for a correct regulation of sleep/wake pat- 
tern is to have a bistability property. This is exactly what 
is lacking in narcolepsy with an irresistible sleep, intru- 
sions of REM-like phenomena, and nocturnal awaken- 
ings, which all result from abnormally low thresholds 
to transition between wakefulness, REM, and NREM 
sleep (Scammell, 2003). In non-pathological sleep, a 
prolonged period of wakefulness—despite a gradually 
increasing sleep pressure—is achieved through an ad- 
ditional stabilizing influence provided by the neuropep- 
tide hypocretin/orexin. Hypocretin neurons found in 
the posterior and lateral hypothalamus have excitatory 
influence onto aminergic that promote wakefulness and 
inhibits REM sleep (Chemelli, et al., 1999; Peyron, et 
al., 1998). Suppression of REM sleep by hypocretin may 
occur via activation of aminergic areas (NA, 5-HT, HIS), 
which inhibits the REM-producing cholinergic neurons 
located in the LDT-PPT. Figure 6.22 summarizes the un- 
derlying neurophysiology. 

Hypocretin neurons are also involved in the regula- 
tion of feeding, sympathetic tone, and motor activity 
(Date, et al., 1999; Hara, et al., 2001), and may also 
have a significant role in circadian rhythm. Narcoleptic 
patients have a mild overweight (10%-15%) compared 
to normal subjects, even though when their diet is simi- 
lar (Lammers, et al., 1996; Schuld, et al., 2000), most 
likely due to a decrease in their metabolic rate for which 
hypocretin neurons have also an influence. 

The process that causes this loss of hypocretin is 
still unknown but it is proposed that this selective loss 
of hypocretin neurons could be the result of an autoim- 
mune or neurodegenerative process though compelling 
evidence is still lacking. Recent data report, however, 
an increased gliosis in the hypocretin neurons region 
which can be consistent with a neurodegenerative or 
inflammatory process (Peyron, et al., 2000; Thannickal, 
et al., 2000). 


Pharmacological Treatment 
of Narcolepsy 


Narcolepsy is a chronic disease. Once established, the 
symptoms of narcolepsy remain more or less stable, al- 
though cataplexy may sometimes improve in time. Since 
there is no cure for narcolepsy at this time, the aim of 
all therapeutic approaches is to control the symptoms 
in a lifelong treatment (Bhat & El Solh, 2008). In order 
to manage successfully a pharmacological treatment of 
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Figure 6.22 Orexin-containing neurons of the posterior 
and lateral hypothalamus heavily innervate and excite 
aminergic regions that promote wakefulness such as 
the tuberomammillary nucleus (TMN), raphe, and locus 
coeruleus (LC). These aminergic regions also inhibit rapid 
eye movement (REM)-producing neurons of the LDT/PPT. 
Decreases in orexin and amine signaling allow the 
occurrence of REM sleep, with thalamic activation 
and dreaming, and paralysis through intense inhibition 


of motor neurons. 

From “The Sleep Switch: Hypothalamic Control of Cleep and Wakefulness,” by 
C. Saper, T. Chou, & T. Scammell, 2001, Trends in Neurosciences, 24(12), p. 730. 
Copyright ©2001 by Elsevier. Adapted with permission. 


patients with narcolepsy, it is necessary to approach si- 
multaneously excessive daytime sleepiness, sleep dis- 
ruption, cataplexy, and other REM sleep phenomena, 
while maintaining an optimal balance between benefi- 
cial outcome and adverse effects. 


Treatment of Excessive Daytime Sleepiness. Excessive 
daytime sleepiness is usually the most disabling symp- 
tom of narcolepsy, which has to be treated first. 
Therapy for excessive daytime sleepiness involves 
usually the use of stimulant agents, and for a long time 
sympathomimetic stimulants (amphetamines, metham- 
phetamine, dexamphetamine, and methylphenidate) 
were considered the first-line medication. Progressively, 
due to major safety concerns with adverse effects and 
abuse potential with amphetamine-like drugs, new 
non-sympathomimetic wake-promoting agents are be- 
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coming increasingly used in the treatment of daytime 
sleepiness, such as modafinil and armodafinil. 


Methylphenidate and Amphetamines. Amphetamines and 
methylphenidate are sympathomimetic stimulants. 
Amphetamines have been used to treat narcolepsy 
since 1935 (Prinzmetal & Bloomberg, 1936). They pro- 
mote monoamine (catecholamine and serotonin) re- 
lease into the synaptic cleft via multiple mechanisms 
(Mitler, Aldrich, Koob, & Zarcone, 1994). All mono- 
amines are affected with a larger effect on presynaptic 
dopaminergic transmission (Mignot & Nishino, 2005). 
At low doses, they produce a reverse efflux of mono- 
amines (mostly dopamine) through monoaminergic 
reuptake sites. At higher doses, they also bind to ve- 
sicular monoamine transporters and monoamine oxi- 
dase and block the transporter’s ability to clear mono- 
amine (mostly dopamine) from the synaptic space 
(Sulzer, Sonders, Poulsen, & Galli, 2005). This results 
in a net increase in dopamine release and associated 
reduction of presynaptic dopamine stores. While am- 
phetamines are very effective against sleepiness, they 
are associated with a wide spectrum of adverse effects, 
including irritability, aggressiveness, insomnia, palpita- 
tion, hypertension, anorexia, nausea, excessive sweat- 
ing, and orofacial dyskinesia. Anxiety and psychotic 
reactions can also occur at high doses (doses above 
60 mg/day). The potential for abuse and dependence is 
very high. Finally, animal studies have reported a cyto- 
toxicity for dopaminergic neurons at high doses. 

Methamphetamine, dexamphetamine, and meth- 
ylphenidate are all derivative of amphetamine (and 
called amphetamine-like drugs accordingly). They differ 
in effectiveness, number of side effects, and duration of 
action. Methylphenidate was introduced in 1956 by Daly 
and Yoss (Daly & Yoss, 1956). The main mode of action 
of methylphenidate is primarily achieved by increasing 
aminergic signaling (mainly dopamine) via blockade 
of monoamine reuptake. Importantly, methylphenidate 
does not inhibit the vesicular monoamine transporter, 
unlike amphetamines. Side effects are common and in- 
clude nervousness, palpitations, irritability, agitation, 
and headache. These side effects and the occurrence 
of tolerance are major drawbacks in the use of central 
nervous system stimulants. Improvement in daytime 
sleepiness can be achieved in narcoleptic patients at 
daily doses of 10-100 mg (Mitler, Shafor, Hajdukovich, 
Timms, & Browman, 1986). 


Modafinil. Modafinil is a relatively new non-amphetamine 
wakefulness-promoting drug that has been used success- 
fully for the treatment of narcolepsy, and approved in 
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France in 1994 and in 1998 by the FDA. The molecular 
structure of modafinil is different from amphetamines, 
which suggests a different mechanism of action. While 
modafinil has demonstrated as efficient as classical cen- 
tral nervous system stimulants, it has a major advantage 
due to its safer pharmacological profile with a lower fre- 
quency and severity of side effects. It has also a much 
lower abuse potential. Since it is a long-acting stimu- 
lant, it is better tolerated than short acting drugs, such 
as methylphenidate. 

The mechanism of action of modafinil is still unclear. 
It is believed to affect both adrenalin, noradrenalin, se- 
rotonin, histamine, dopamine, and GABA systems (Lin, 
et al., 1992; Mignot & Nishino, 2005; Saper & Scammell, 
2004). Modafinil enhances the activity of the hippocam- 
pus (Kim, et al., 2007) and wake-promoting sites, in- 
cluding the hypocretin region (Scammell, et al., 2000). 
Dopamine reuptake inhibition seems to be involved as 
well. Modafinil can disinhibit some regions involved in 
the control of wakefulness via a reduction of extracellu- 
lar GABA concentrations through serotoninergic mecha- 
nisms (Ferraro et al., 1996a). Modafinil increases hepatic 
cytochrome P450 enzymes, and therefore increase the 
metabolism of other drugs and decrease their associ- 
ated peak plasma concentration, including oral contra- 
ceptives. 

Unlike amphetamine-like drugs, strong efficacy of 
modafinil on EDS has been demonstrated by random- 
ized, double-blind, placebo-controlled trials (Beuste- 
rien, et al., 1999; Billiard, et al., 1994; Broughton, 1997; 
Moldofsky, et al, 2000). Its wide efficacy combined with 
fewer sympathomimetic effects and little or no evidence 
of tolerance contributed to the fact that modafinil is 
currently the most widely prescribed drug for EDS. Im- 
portantly, withdrawal of modafinil does not result in a 
rebound of REM and SWS, unlike sympathomimetics. 

Studies reported that modafinil is safe, well toler- 
ated, and effective for the long-term treatment of EDS 
associated with narcolepsy and significantly improves 
perceptions of general health (Becker et al., 2004; 
Fry & U.S. Modafinil in Narcolepsy Multicenter Study 
Group, 2000; Mitler, Harsch, Hirshkowitz, & Guillem- 
inault, 2000; Moldofsky, et al., 2000). It has also been 
demonstrated that modafinil is best supplemented by 
sodium oxydate for optimum results in treating narco- 
lepsy due to positive additive effects (Amulf & Mignot, 
2004). 

An enantomeric form of modafinil, called ar- 
modafinil, has been approved in 2007. Because of its 
longer half-life than modafinil, armodafinil has a more 
prolonged effect during the day and potential improve- 


ment in sleepiness in the late afternoon and early eve- 
ning (Bhat & El Solh, 2008). 


Other Stimulants. Selegiline, pemoline, and mazindol 
have also been used in the treatment of excessive day- 
time sleepiness with more or less efficiency. Selegiline 
is an irreversible monoamine oxidase type-B inhibitor 
mainly used in Europe. It produces dose-dependent 
REM suppression during sleep and increase REM la- 
tency (Reinish, MacFarlane, Sandor, & Shapiro, 1995). 
Cases of severe toxicity have been reported. 

Pemoline is an oxazolidine derivative, which selec- 
tively blocks dopamine re-uptake and mildly enhances 
dopamine release. Sleepiness is moderately improved 
with pemoline and reports of fatal hepatotoxicity forced 
its withdrawal. 

Mazindolis an imidazolidine derivative, which blocks 
noradrenalin and dopamine re-uptake. It has been with- 
drawn because of valvular abnormalities. 


Treatment of Cataplexy 


Because of their anticatapletic effects at low doses be- 
sides their antidepressant properties, tricyclic antide- 
pressants have been considered for decades as a treat- 
ment of choice for cataplexy, and are indeed the most 
effective treatment of REM-dissociation symptoms. Se- 
lective serotonin and norepinephrine reuptake inhibi- 
tors antidepressants have progressively replaced tricy- 
clics, due to their low adverse effects. Antidepressants 
are, however, not currently approved by the FDA to treat 
this specific symptom and rebound cataplexy is com- 
monly observed upon abrupt withdrawal of antidepres- 
sants (Dauvilliers et al., 2007; Poryazova et al., 2005). 


Tricyclic Antidepressants. This category usually includes 
clomipramine, desipramine, imipramine, and protrip- 
tyline, which have been extensively used for cataplexy. 
Adverse effects due to their anticholinergic properties, 
such as dry mouth, increased sweating, weight gain, 
orthostatic hypotension, anorexia, diarrhea, tiredness, 
and decrease libido have also been reported (Dogh- 
ramji, et al., 2007). These side effects triggered the de- 
velopment of alternative treatments, including selective 
reuptake inhibitors. 


Selective Serotonin Reuptake Inhibitors (SSRIs). Flu- 
oxetine (Prozac) and fluvoxamine (Luvox) are members 
of the most recent generation of SSRIs. Because of their 
minimal anticholinergic and antihistaminic adverse ef- 
fects compared to tricyclic antidepressants, fluoxetine 


and fluvoxamine are commonly used in psychiatry (Flu- 
oxetine mostly for depression and fluvoxamine for ob- 
sessive-compulsive disorder). Higher doses are required 
to observe anticataplectic properties. 

Venlafaxine is a selective serotonin-norepinephrine 
reuptake inhibitor (Horst & Preskorn, 1998) with pharma- 
cological properties (lower stimulant effect and shorter 
half-life) that are preferred over those of fluoxetine for 
the treatment of cataplexy. 

Though tricyclic drugs are usually more effective 
than SSRIs and SNRIs, their side effects put them as a side 
choice, especially because they can exacerbate EDS. 

It is interesting to note that the anticataplectic effect 
of antidepressants is apparent within one day, whereas 
relief of depression often takes around two weeks, sug- 
gesting a mechanism of action most likely different from 
antidepressant action (Shneerson, 2000). 


Sodium Oxybate. Gammahydroxybutyrate (GHB, sodium 
oxybate, Xyrex) was first proposed as treatment of REM- 
dissociation symptoms by Broughton and Mamelak in 
1979. GHB is not an antidepressant but a sedating drug 
and is the only medication approved by the FDA for 
the treatment of cataplexy. GHB may also improve the 
(subjective) quality of nocturnal sleep, which is usually 
disturbed in narcoleptic patients. Double-blind placebo- 
controlled studies demonstrated a significant reduction 
in catapletic attacks in patients affected by narcolepsy- 
cataplexy, who were administered sodium oxybate 
nightly (U.S. Xyrem Multicenter Study Group, 2004). 
Because of its very short half-life, two doses taken at 
night are required. 

Unlike other drugs used for cataplexy, sodium oxy- 
bate has the advantage to show an absence of toler- 
ance, an absence of cataplexy rebound upon abrupt 
withdrawal, and a higher efficiency. Common adverse 
effects are reported such as nausea, headache, dizzi- 
ness, and enuresis, and because of its abuse potential, 
sedating and hypnotic properties (used as a so-called 
rape drug), distribution and use of sodium oxybate is 
severely monitored. In a paper published in 2004, the 
group of Emmanuel Mignot at Stanford investigated the 
efficiency of classical pharmacological treatments for 
narcolepsy on 270 adult patients affected by this dis- 
order. They concluded that modafinil and sodium oxy- 
bate produced additive effects when used together, and 
were currently the most efficient in treating EDS in pa- 
tients with narcolepsy and cataplexy (Amulf & Mignot, 
2004). 

Current available medications do not allow patients 
with narcolepsy to maintain normal and consolidated 
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state of alertness, therefore management of narcolepsy 
should be supplemented with nonpharmacological ap- 
proaches and behavioral strategies. 


BEHAVIORAL APPROACHES 


Sleep hygiene must be optimized with the maintenance 
of a regular sleep-wake schedule as much as possible. 
Major shifts in circadian rhythms such as jet lag or shift 
work should be avoided. Short naps during the day 
may also help relieve temporarily patients with sleepi- 
ness. Because the beneficial effect of naps in narcolep- 
tic patients is only transient, several short naps (max. 
30 minutes) should be scheduled across the day to 
optimize patient’s refreshment, especially prior to de- 
manding activities (Nishino, 2007). However, a prolonged 
inactivity during the daytime might exacerbate some nar- 
coleptic symptoms. 

Practicing a physical activity might also improve 
sleep quality as long as it does not occur within 3 hours 
prior to bedtime. It may also help control gain weight, 
which is a common side effect of narcolepsy, and relieve 
from stress. Finally, some narcoleptic patients may be 
more sensitive than normal subjects to the sleep-inducing 
properties of carbohydrates, and therefore they should 
restrain to consume large carbohydrate-rich meals. 
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Walter de la Mare was accurate in his nursery rhyme 
“That whatever Miss T. eats, Turns into Miss T.” The 
foods that we consume have a tremendous impact on 
what we become and how our bodies function. Over the 
last 4 decades, there has been an increasing interest on 
the impact that foods have on a variety of health issues, 
with recent interest focusing on diet and behavior. 

Nutrient intake can influence the brain, and sub- 
sequently behavior, in two main ways. First, specific 
nutrients in the diet can influence the brain’s structure 
and function. For example, the brain is a very fatty 
organ. About 60% of the brain’s dry weight and 80% 
of nerve cells are fat. Long-chain polyunsaturated fatty 
acids (LCPUFA) make up 20%-25% of the fat content 
(Benton, 2008b; Hadder-Algra, 2008). The impact that 
the types of dietary fat (i.e., saturated or unsaturated 
fats) have on brain and behavior is an area of growing 
interest. 

The second way diet affects behavior is linked to 
how nutrients are delivered to cells and the efficiency 
with which nutrients are metabolized. Foods vary in 
their digestibility, absorbability, and transport, which 
affect the rate at which that nutrients are delivered to 
cells. This, in turn, have a short-term influence on be- 
havior. 

This chapter outlines current research on the im- 
pact of dietary intake on behavior. Since fatty acid in- 
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take is the aspect of nutrition that has been studied the 
most, the main focus will be fats, mainly the impact of 
omega-3 (n-3) fatty acids on human behavior. 


THE FATTY ACIDS 


Omega-6 Versus Omega-3 


The majority of lipids in foods and the body are made 
of long-chain fatty acids (LCFAs). Fluidity of fatty acids 
is influenced by the number of double bonds in the 
chain. Saturated fatty acids have no double bonds, 
which makes them solid, since the hydrocarbon chains 
that form them are very tightly packed, preventing flu- 
idity. Examples of saturated fatty acids include the fat 
on bacon and prime rib, coconut oil, and butter. In con- 
trast, fluidity of the unsaturated fatty acids increases as 
the number of double bonds increases. Because of their 
ability to flow, LCFAs are very often referred to as oils. 
The two main classes of LCPUFA are the omega-3 (n-3) 
and the omega-6 (n-6) fatty acids. 

Fatty acids have common names but also are iden- 
tified by a shorthand system indicating the number of 
carbon atoms, the number of double bonds, and the site 
of the first double bond from the terminal methyl group 
or the omega (n) end. For example, linoleic acid (LA) is 
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the trivial name for the fatty acid that is made of 18 car- 
bons and has two double bonds, with the first double 
bond on the sixth carbon (n-6) from the omega end. 
The shorthand notation is 18:2n-6. LA was first identi- 
fied as an essential fatty acid in 1929, when husband- 
and-wife team George and Mildred Burr conducted 
studies that confirmed it was a dietary essential for rats. 
Growth failure, dermatitis, loss of water through the 
skin, and fatty liver were among the symptoms caused 
by LA deficiency (Burr & Burr, 1929). During the 1960s, 
the consumption of high-LA vegetable and seed oils, 
such as corn, sunflower, and safflower oils, was rec- 
ommended. Reports at that time showed a decrease 
in serum cholesterol and, presumably, a reduction in 
cardiovascular disease, with high polyunsaturated fatty 
acid (PUFA) intake (Grundy et al., 1982). Figure 7.1 il- 
lustrates how LA may be elongated and desaturated to 
form the 20-carbon arachidonic acid (ARA; 20:4 n-6) 
and elongated again to form the 22-carbon adrenic acid 
(ADA; 22:4n-6). 

There are three main long-chain n-3 fatty acids of 
dietary significance. First is the 18-carbon alpha lino- 
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lenic acid (ALA; 18:3n-3), which is found in some plant 
foods such as flax seed, soybean, canola, wheat germ, 
and walnuts oils. The other two are the highly unsatu- 
rated eicosapentaenoic acid (EPA; 20:5n-3) and doco- 
sahexaenoic acid (DHA; 22:6n-3). EPA and DHA are 
commonly called fish oils since they are abundant in 
cold-water fishes. ALA was recognized as an essential 
fatty acid in the 1950s, while initial interest in EPA and 
DHA surfaced in the 1970s when it was discovered that 
Greenland Eskimos, whose diets are high in n-3 fats, 
had very low mortality from cardiovascular disease (Dy- 
erberg, Bang, & Hjorne, 1975; Leaf, 2008). The main 
role of ALA was assumed to be as a precursor to the 
longer-chained, more highly saturated EPA and DHA, 
since, theoretically, ALA can be elongated and desatu- 
rated to the longer, more highly unsaturated LCFA. How- 
ever, Sontrop and Campbell (2006) report that humans 
have a limited capacity to elongate and desaturate ALA 
to EPA and DHA, with less than 1% converted in hu- 
mans. Most of the ALA is oxidized to energy. Addition- 
ally, the same enzymes are used to synthesize the n-6 
fatty acid ARA from LA, as is required to elongate ALA 


Omega-3 Series Enzymes Omega-6 Series Dietary Sources 
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Figure 7.1 
Adapted from Parker et al., 2006. 
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to EPA and, subsequently, to DHA. Hence, competition 
exists when excessive amounts of either ALA or LA are 
consumed. 


Typical Dietary Intake and Sources 
of n-3 Fatty Acids 


Direct intake of EPA and DHA from fish oil, either in 
the supplemental form or from oily fishes, is important 
since the enzyme pathway required to synthesize them 
from ALA is relatively inefficient. Americans, on aver- 
age, consume about 1,300 mg of ALA per day but only 
100 mg of EPA and DHA combined (Arterburn, Hall, & 
Oken, 2006). People who consume cold-water fishes and 
other seafood have higher intakes, since they are the 
best sources of EPA and DHA, as shown in Table 7.1. 

All common cooking oils used in Western societies 
contain predominately n-6 fatty acids. Even the “heart 
healthy” Canola oil is 18% n-6 (as LA) with 9% n-3 (as 
ALA). Corn oil is 53% n-6 (as LA), with less than 1% 
n-3 (as ALA). When the ratios of n-6 to n-3 are con- 
sidered, corn oil has about a 50:1 ratio, while canola’s 
ratio is closer to 2:1 (U.S. Department of Agriculture, 
2008). Because of heavy reliance on cooking oils, the 
ratio of n-6 to n-3 is much higher now than it was in the 
past. Rees, Austin and Parker (2005) point out: “Man 
has evolved on a diet with an omega-6 to 3 ratio of 1:1 
whereas today this ratio is greater than 10:1” (p. 275). 
This change in ratio has been linked to a myriad of 
health problems common in modern Western civiliza- 
tions, including cardiovascular disease, certain cancers, 
impaired immune functioning, and recently reported 
behavioral problems. 

With the growing interest in n-3 fatty acids, sup- 
plementation in many processed foods is increasing. 
Manufacturers of processed foods such as margarine, 
bread, mayonnaise, pizza, yogurt, orange juice, pasta, 
and infant formula are increasing production of n-3 for- 
tified products, with most from ALA. 


Dietary Recommendations Related 
to Omega-3 Fatty Acids 


The Food and Nutrition Board of the Institute of Medicine 
of the National Academies of Science (2005) establishes 
the acceptable intake (AI) and acceptable macronutrient 
distribution range (AMDR) for lipids. The AI for total n-3 
is 1,600 mg per day for men and 1,100 mg per day for 
women, while the AMDR is 0.6%-1.2% of total energy. 
Approximately 10% of the AMDR should be consumed 
as EPA and/or DHA. This amount is low compared to 
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the American Heart Association’s recommendations 
of 500 to 1,800 mg of EPA and DHA to reduce “car- 
diac and all-cause mortality” (Kris-Etherton, Harris, & 
Appel, 2002, p. 2754). 

Two servings of fatty fish each week will provide 
the desirable amount of EPA and DHA and is the rec- 
ommended dietary approach. One capsule of most 
standard supplements will provide 180 mg of EPA and 
120 mg of DHA. Therefore, three capsules are required 
to receive approximately 900 mg. The American Heart 
Association recommends that “fried fish (e.g., from 
restaurants and fast-food establishments, as well as 
many frozen, convenience-type fried fish products) 
should be avoided because they are low in omega-3 
and high in trans-fatty acids” (Kris-Etherton et al., 
2002, p. 2752). 

The U.S. Dietary Recommendations, found in 
Table 7.2, is a set of general nutrition-related lifestyle 
recommendations for healthy people in the America 
(U.S. Department of Health and Human Services & U.S. 
Department of Agriculture, 2005). Two of the nine rec- 
ommendations deal with fat intake. The main recom- 
mendations related to fats are to: 


(1) Limit fat intake to between 20% and 35% of calo- 
ries daily. This translates to 44 to 78 grams of fat for 
a person who consumes 2,000 calories per day. 
Limit intake of saturated and trans fats found in 
margarine, shortening, and many baked goods 
while selecting foods rich in unsaturated fats, such 
as vegetable oils, fatty fish, and most nuts. 


(2 


wa 


Omega-3 Fatty Acids in the Body 


Fatty acids, including ALA, EPA, and DHA, are embed- 
ded in phospholipids that form the lipid bilayers of cell 
membranes. One of the primary modes of action for the 
20-carbon ALA and EPA is the formation of 20-carbon 
eicosanoids. Examples of eicosanoids include the pros- 
taglandins, thromboxanes, and leukotrienes that func- 
tion as autocrines, hormones that act on the same 
cells that secret them. Eicosanoids are produced when 
a hormone (e.g., insulin) or a cytokine (e.g., interleu- 
kin) binds to the plasma membrane receptor. The n-3- 
derived eicosanoids exert beneficial antithrombotic and 
anti-inflammatory actions, while those formed from 
the n-6 ALA tend to have antagonistic effects (Spector, 
2006). EPA is now confirmed to be an effective cardio- 
vascular protectant by the American Heart Association 
(Kris-Etherton et al., 2002). 

DHA forms the 22-carbon docosanoid family of 
autocrines, which are abundant in retinal and brain 
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Omega-3 Fatty Acid Content as EPA, DPA, and DHA in Selected Fish and Seafood 


FOOD (100 g OR ~3.5 0Z SERVING) EPA (20:5 n-3) DPA (22:5 n-3) DHA (22:6 n-3) 
Herring 

Atlantic 909 71 1,105 

Pacific 1,242 220 883 
Anchovies, canned in oil 763 41 1,292 
Halibut 

Greenland 674 114 504 

Atlantic/Pacific 91 121 374 
Mackerel 504 106 699 
Tuna 

Blue fin 363 160 1,141 

Canned in water, light 47 9 223 

Canned in water, white 233 18 629 
Sardines 473 509 
Salmon 

Atlantic—farm raised 690 NA 1,457 

Atlantic—wild 411 463 1,429 

Canned, pink drained 359 108 693 
Rainbow trout 

Farmed 36 334 840 

Wild 120 468 520 
Flounder (3 o0z) 207 207 219 
Catfish, farmed 49 128 
Oysters 260 291 


(continued) 
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Omega-3 Fatty Acid Content as EPA, DPA, and DHA in Selected Fish and Seafood (continued) 


FOOD (100 g OR ~3.5 OZ SERVING) EPA (20:5 n-3) DPA (22:5 n-3) DHA (22:6 n-3) 
Lobster 53 2 31 
Shrimp 171 20 144 
Scallops 166 31 199 


From Nutrient Data Laboratory Bank, by U.S. Department of Agriculture, n.d.. Retrieved December 23, 2008, from http://www.nal.usda.gov/fnic/foodcomp/search/ 


| U.S. Dietary Guidelines: Summary of Key Recommendations for the General Population 


ADEQUATE NUTRIENTS WITHIN CALORIE NEEDS 


E Consume a variety of nutrient-dense foods and beverages while limiting intake of saturated and trans fats, cholesterol, 
added sugars, salt, and alcohol. 


E Balance calories from foods and beverages with calories expended. 


E To prevent gradual weight gain over time, make small decreases in food and beverage calories and increase physical 
activity. 


PHYSICAL ACTIVITY 


E Engage in regular physical activity and reduce sedentary activities to promote health, psychological well-being, and a 
healthy body weight. 


@ Achieve physical fitness by including cardiovascular conditioning, stretching exercises for flexibility, and resistance 
exercises or calisthenics for muscle strength and endurance. 


FOOD GROUPS TO ENCOURAGE 


E Choose a variety of fruits and vegetables each day. Select from all 5 vegetable subgroups (dark green, orange, legumes, 
starchy vegetables, and other vegetables). 


E At least half the grains should come from whole grains. 


E Consume 3 cups per day of fat-free or low-fat milk or equivalent milk products. 


E Consume less than 10% of calories from saturated fatty acids and less than 300 mg per day of cholesterol, and keep 
trans fatty acid consumption as low as possible. 


(continued) 
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| U.S. Dietary Guidelines: Summary of Key Recommendations for the General Population (continued) 


CARBOHYDRATES 


SODIUM AND POTASSIUM 


ALCOHOLIC BEVERAGES 


FOOD SAFETY 


E To avoid microbial food borne illness: 


www.healthierus.gov/dietaryguidelines. 


E Keep total fat intake between 20% and 35% of calories, with most fats coming from sources of polyunsaturated and 
monounsaturated fatty acids, such as fish, nuts, and vegetable oils. 


E Limit intake of fats and oils high in saturated and/or trans fatty acids, and choose products low in such fats and oils. 


E Choose fiber-rich fruits, vegetables, and whole grains often. 


E Choose and prepare foods and beverages with little added sugars or caloric sweeteners. 


E Consume less than 2,300 mg (approximately 1 teaspoon of salt) of sodium per day and increase potassium rich foods. 


E Those who choose to drink alcoholic beverages should do so sensibly and in moderation—defined as the consump- 
tion of up to one drink per day for women and up to two drinks per day for men. 


O Clean hands, food contact surfaces, and fruits and vegetables. Meat and poultry should not be washed or rinsed. 


O Separate raw, cooked, and ready-to-eat foods while shopping, preparing, or storing foods. 


Note: The Dietary Guidelines for Americans 2005 contains additional recommendations for specific populations. The full document is available at 


phospholipids. Docosanoids are anti-inflammatory and 
protect against brain injury due to ischemia-reperfusion 
(Spector, 2006). In addition, the highly unsaturated 
nature of DHA enables it to be flexible and transition 
rapidly between large numbers of conformations, pro- 
viding an optimum environment for the function of 
membrane-bound proteins. This unique property is 
thought to be necessary for the optimum function of 
membranes that must rapidly expand to excitation, 
such as neural synapses. Because of these differences, 
DHA is more involved in structure-enhancing fluidity, 
while EPA is more involved in function through the 
many roles of eicosanoids. 

The National Institutes of Health hosts the EFA 
Education Site (http://efaeducation.nih.gov), which 
was developed by the Polyunsaturated Fatty Acid Spe- 
cial Interest Group. The site provides extensive infor- 


mation, slide presentations, and video links on EPA 
and DHA. 


The Brain: A Fatty Organ 


The brain grows most rapidly during the last trimester 
of the fetal period until age 2 years and continues to 
grow until late adolescence (Hadders-Algra, 2008). By 2 
years of age, the brain is about 80% of the adult weight 
and by 6 years the brain is about 95% of its final size. 
The gray matter continues thickening and peaks around 
puberty. The gray matter of the frontal area is particu- 
larly involved in judgment, organization, and planning. 
Gray matter thins as unused connections are pruned 
and the cells die (Benton, 2008b). 

Nutrient deficiency during the rapid growth period 
in the first years of life may have adverse effects on later 


cognitive functioning and behavior (McCann & Ames, 
2005). AHA and DHA are particularly important at this 
time. Adequate ARA status is crucial during the early 
stage of gestation, while DHA is more critical during 
later pregnancy. DHA in the brain increases approxi- 
mately 30-fold from the last trimester to 2 years of age 
(Mitmesser & Jensen, 2007). Data from metabolic and 
postmortem studies show that the fetus accumulates an 
average of 67 mg of DHA per day (Innis, 2003). Infants 
born prematurely are at special risk for n-3 insufficiency 
because they may not have benefited from a full trimes- 
ter of receiving the mother’s lipid stores. Preterm in- 
fants have very limited ability to synthesize DHA from 
the shorter-chain ALA; therefore DHA supplementation 
is crucial for normal growth and development. After 
birth, n-3 status depends on the infant’s innate lipid 
metabolism and dietary intake of DHA and ALA from 
breast milk and/or formula (Kidd, 2007). 

DHA is required for the development of the sensory, 
perceptual, cognitive, and motor neural systems during 
the brain growth spurt. EPA’s importance to the brain’s 
development is unclear. Since colostrum and breast milk 
contain a much smaller amount of EPA than DHA, it 
is assumed that EPA is not as crucial as DHA (Brenna, 
Varamini, Jensen, Diersen-Schade, Boettcher, & Arter- 
burn, 2007). Laboratory animals (rodents and primates) 
with experimentally induced n-3 deficiencies show defi- 
cits in cognitive performance, retinal structure, and visual 
acuity development. The importance of DHA to brain 
development is related to the neurons that continually 
form axons and dendritic extensions with accompanying 
cell membranes. Growing membranes must be relatively 
fluid, and DHA is the most fluidizing substance in cell 
membranes. The synapses, the primary functional units 
of brain circuits, are made from membranes preferen- 
tially enriched in DHA (Kidd, 2007). Membrane fluidity 
also affects membrane-bound enzymes, receptors, and 
channel ions (Rees, Austin, & Parker, 2005). 

McCann and Ames (2005) published an extensive 
review on the importance of DHA during development 
of cognition and normal brain function. Within the lim- 
its imposed by performance testing of infants and tod- 
dlers, they concluded that: 


m In animals whose brain concentrations of DHA were 
severely reduced, dietary supplementation with DHA 
restored control performance levels. 

m Studies with human infants suggest supplementation 
with DHA in formula or by boosting maternal levels 
enhances neuromotor development. 

m Application of a wide range of tests yielded a positive 
association between breast-feeding and infant men- 
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tal performance. (Breast milk is an excellent natural 
source of DHA.) 


Although it is difficult to test cognitive performance 
within the first year, infants who were fed breast milk or 
formulas with DHA were found (within a few months 
after birth) to have superior visual acuity compared to 
those fed less than adequate DHA. The superior visual 
function persists through the first year after birth and 
perhaps into the seventh year or later (McCann & Ames, 
2005). 


METHODS AND INSTRUMENTS 
TO USE WHEN ASSESSING 
NUTRITIONAL STATUS 


Since nutritional status may affect psychological well- 
being, nutrition indicators should be considered in a 
complete assessment of patients. This section provides 
a brief overview of nutritional assessment techniques. 
For a more comprehensive reference, refer to Nutritional 
Assessment by Robert Lee and David Nieman (2006). 
The four ways to assess nutritional status are anthropo- 
metric measurements, biochemical tests, clinical obser- 
vations, and dietary intake evaluation. 

Anthropometry is the measurement of various di- 
mensions of the body. Typical measurements include 
weight and height/length and, for infants and tod- 
dlers, head circumference. Estimates of the percent of 
fat and muscle in the body may also be determined. 
Anthropometrics are useful to psychologists for deter- 
mining desirable weight status and degrees of under- 
or overweight. Tracking weight at weekly intervals is 
useful when one is working with patients exhibiting 
disordered eating patterns or those on weight loss 
programs. 

Biochemical tests are typically done on blood sam- 
ples and are used to validate intake of certain nutrients. 
The majority of tests use blood samples that are ana- 
lyzed for nutrient levels or enzyme activity that reflects 
nutrient utilization or stores. Examples include blood 
glucose levels, hematocrit, hemoglobin, creatinine, 
and serum levels of most minerals and many vitamins. 
Other nutrient-related biochemical tests include analy- 
sis of hair or nails to determine levels of trace minerals 
such as lead or mercury. 

Clinical observations involve careful observation 
of physical signs of nutritional status, such as skin 
color, swollen glands, fatigue, appearance of skin, and 
edema. This can also involve checking for vital signs 
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such as the pulse rate, respiration, temperature, and 
blood pressure. 

Dietary evaluations provide information about the 
food intake of an individual or a group of people. The 
type of evaluation used depends on the desired out- 
come and the availability of staff and funding. Also, 
some dietary evaluation strategies require a consid- 
erable amount of time for the patient to complete, 
which decreases accuracy and their usefulness. A psy- 
chologist may find that contracting with an outside 
agency is more cost effective than having nutritional 
assessments completed in-house, especially if a study 
is being conducted with a large sample. Two centers 
that offer consulting on a contractual basis are the 
Arizona Diet, Behavioral, and Quality of Life Assess- 
ment Center and the Fred Hutchinson Cancer Research 
Center. Both provide consultation on the most appro- 
priate type of nutrition assessment to use, design the 
instruments, and collect and analyze the nutritional 
data. The four main types of nutrition evaluations are 
found in Table 7.3, with strengths and weaknesses 
highlighted for each. 


IMPACT OF OMEGA-3 FATTY 
ACIDS ON COGNITION 


Fatty Acid Needs During Gestation 


For years fish has been considered “brain food” because 
of its fatty acid content. Recent studies have examined 
the impact that consumption of fish and n-3 fatty acids 
has on cognition at various stages of the life cycle. 
Since brain development begins during the embry- 
onic period of pregnancy, both maternal ARA and DHA 
status must be adequate to ensure adequate supply to 
the fetus. Hadders-Algra (2008) published a review of 
studies that dealt with prenatal PUFA status. Based on 
results of the 12 observational studies reviewed, she 
concludes that prenatal ARA status shows a positive 
relationship to neurodevelopmental outcome in in- 
fancy, but not at older ages, while prenatal DHA sta- 
tus results in improved test scores and other cognitive 
measures in the offspring at older ages, but not during 
infancy. Of the eight intervention studies reviewed, she 
found three that had very promising results to support 
beneficial effects of LCPUFA. Studies by Helland and 
associates found similar results, suggesting that pre- 
natal DHA supplementation has little benefit in terms 
of cognitive functioning for infants (up to 12 months), 
but found positive effects on cognitive outcome at the 
ages of 4 and 7 years (Helland, Saugstad, Smith, Saa- 


rem, Ganes, & Drevon, 2001; Helland, Smith, Blomén, 
Saarem, Saugstad, & Drevon, 2008; Helland, Smith, 
Saarem, Saugstad, & Drevon, 2003). 

Hadders-Algra (2008) also points out that “the rec- 
ommendation of a current consensus meeting, which 
suggested that dietary fat intake during pregnancy and 
lactation should be as recommended for the general 
population and include at least 200 mg DHA per day. 
Even higher dosages may be beneficial, in particular 
when applied during the last trimester of gestation and 
lactation” (p 102). She concludes that ARA and DHA 
supplementation may be associated with subtle benefits 
in terms of development outcome. 

Interestingly, the “heart-unhealthy”  trans-fatty 
acids, found mainly in margarines, baked goods, and 
convenience foods, may have a negative impact on 
brain function. Bouwstra et al. (2006) examined fatty 
acid content in the umbilical cord and found that trans- 
fatty acid status has a substantial negative effect on 
neurologic condition at 18 months of age. It is possible 
that the hard consistency of trans-fatty acids has a nega- 
tive impact on fluidity of membranes. These findings 
give new meaning to the recommendation of the U.S. 
Dietary Guidelines to reduce trans-fatty acid intake as 
much as possible. In addition to the cardiovascular ben- 
efits, there may be additional brain-enhancing benefits 
when intake of trans fats is reduced. 

One problem with DHA supplements is they may 
have a negative impact on ARA. ARA is crucial for early 
brain development, since it is elongated to ADA, which 
is needed for myelin formation. High DHA levels com- 
pete with enzymes, resulting in decreases in ARA and 
ADA. Care must be taken to ensure an adequate ARA- 
to-DHA ratio. 


Maternal Fish Intake and Child 
Development Outcome 


Several studies have reported evidence of a link be- 
tween maternal fish consumption during pregnancy 
and positive child development outcome (Oken et al., 
2005, 2008a, 2008b). However, contaminants in fish 
such as mercury raise concerns about fish consump- 
tion during pregnancy (Myers & Davidson, 2000; Myers 
et al., 2003). Oken et al. (2005) followed 135 mother- 
infant pairs to investigate whether maternal fish con- 
sumption during pregnancy harms or benefits fetal 
brain development. Cognition was assessed by the per- 
cent novelty preference on visual recognition memory 
(VRM) testing at 6 months of age. Mothers consumed 
an average of 1.2 fish servings per week during the sec- 


TYPE 


24-Hour 
Recall 


Food Record 
or Diary 


Food 
Frequency 
Questionnaires 


Food Accounts 
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| Types of Dietary Evaluations with Strengths and Weaknesses 


DESCRIPTION 


The 24-hour recall is an 
in-depth interview that 
collects detailed information 
on all foods and beverages 
consumed by a participant 
during the previous 24 hours. 
It may be done in person or 
over the phone or Internet. 
A computerized nutrient 
database is used to analyze 
foods for nutrient content. 


A food record or food diary 

is a detailed description of 

all foods and beverages 
consumed over a period of 

3-7 days. Foods are recorded 

by the patient at the time 

of consumption. A computerized 
nutrient database is used to 
analyze foods. 


The food frequency questionnaire 

is the most commonly used dietary 
assessment tool in large epidemiologic 
studies of diet and health. Typically 

a booklet asks participants to report 
the frequency of consumption and 
portion size of meals over a defined 
period of time (e.g., the last month, 
the last three months). 


A food account measures dietary 
intake in households and institutions. 
It accounts for all food on hand in 
the home or institution at the 
beginning of the survey plus all 
that is brought in and again at the 
end of the study period. Food 
consumed is calculated from 

the difference and divided by 

the number of people eating 

in the home or institution. 


STRENGTHS 


(1) Requires less than 
20 minutes to complete 

(2) Inexpensive 

(3) Only requires 
short-term memory 

(4) Can provide detailed 
information on food 


(1) Does not depend 
on memory 

(2) Can provide detailed 
intake data 

(3) Multiple day data 
more representative 
of usual intake 


(1) Self-administered 

(2) Machine readable 

(3) Relatively inexpensive 

(4) May be used for 
large-scale studies 

(5) Method of choice for 
diet-disease relationships 


(1) Good for use with 
large sample sizes 

(2) Can be used over 
relatively long periods 

(3) Gives data on family 
or group eating habits 

(4) Less likely to lead to 
alterations in the diet 

(5) Relatively economical 
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LIMITATIONS 


(1) Seldom representative 
of usual intake 

(2) Under- or over- 
reporting may occur 

(3) Omissions of dress- 
ings, sauces and 
beverages 
may lead to 
underestimation 
of calories 

(4) Requires memory 


(1) Requires high degree 
of cooperation 

(2) Subject must be 
literate 

(3) Act of recording may 
alter diet 


(1) May not represent 
usual foods or portion 
sizes chosen by 
respondent 

(2) Intake data can 
be inaccurate 
when multiple foods 
are in one category 

(3) Depends on ability 
of subject to describe 
the diet 


(1) Does not account 
for food losses 

(2) Respondent literacy 
and cooperation 
needed 

(3) Does not measure 
individual food 
consumption 
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ond trimester. Higher fish intake was associated with 
higher infant cognition. For each additional weekly fish 
serving, offspring VRM score was 4.0 points higher. 
However, an increase of 1 ppm in mercury was asso- 
ciated with a decrement in VRM score of 7.5 points. 
VRM scores were highest among infants of women 
who consumed more than 2 weekly fish servings but 
had mercury levels less than 1.2 ppm. 

Oken and colleagues (2008a) followed a similar pro- 
tocol, using a larger sample of 341 mother-child pairs, 
and followed them for 3 years. Cognition in children 
was assessed by the Peabody Picture Vocabulary Test 
and Wide Range Assessment of Visual Motor Abilities 
at age 3 years. Mean maternal total fish intake was 1.5 
servings per week, and 40 mothers (12%) consumed 
more servings per week. Mean maternal mercury level 
was 3.8 ng/g. Higher fish intake was associated with 
better child cognitive test performance, and higher 
mercury levels with poorer test scores. Fish consump- 
tion of 2 or fewer servings per week was not associated 
with any benefit. In both studies, Oken and colleagues 
concluded that women should continue to eat fish dur- 
ing pregnancy but choose varieties with lower mercury 
levels. 

Low-mercury fish and shellfish include shrimp, 
clams, salmon, tilapia, pollack, sole, flounder, catfish, 
whiting, oysters, sardines, haddock, anchovies, herring, 
and scallops. Salmon, oysters, sardines, anchovies, and 
herring are also excellent sources of n-3 fatty acids. 
Groth (2008) has pointed out that “no variety of canned 
tuna is on the list” (p. 236). Although canned tuna was 
the most frequently consumed fish product among the 
subjects in the study reported by Oken et al. (2003), it 
does not meet the criteria for low-mercury fish. One 
serving (170 g) of canned “light” tuna provides, on av- 
erage, about 20 ug of mercury, while a similar amount 
(170 g) of canned white (albacore) tuna contains 60 ug 
of mercury. 

More recently, Oken et al. (2008b) examined 25,446 
Danish children and found that higher maternal fish in- 
take and greater duration of breast-feeding are associ- 
ated with higher child intelligence at 18 months. So, 
encouraging patients to increase intake of low-mercury 
fish is a logical recommendation. Since fish is the main 
source of EPA and DHA, it is assumed that this is the 
content of fish that makes fish “brain food.” 


Impact of Breast-Feeding on Cognition 


Many reports support the finding that children and adults 
who were breast-fed for longer periods had higher scores 
on tests of cognitive function, with benefits among pre- 


term infants more pronounced than among full-term 
infants (Anderson, Johnstone, & Remley, 1999; Jain, 
Concato, & Leventhal, 2002; Kaneko et al., 2001; Mit- 
messer & Jensen, 2007; Mortenson, Michaelsen, Sand- 
ers, & Reinisch, 2002). Interpretation of such findings 
has been based almost entirely on observational studies 
that fail to control adequately for confounding factors, 
such as maternal intelligence and quality of parenting 
(Anderson et al., 1999; Jacobson & Jacobson, 2002; Jain 
et al., 2002). The results of the Promotion of Breastfeed- 
ing Intervention Trial, the largest randomized trial ever 
conducted in the area of human lactation, showing that 
prolonged and exclusive breast-feeding improves chil- 
dren’s cognitive development, based on Wechsler Ab- 
breviated Scales of Intelligence (WAIS) measures and 
teachers’ academic ratings of both reading and writing 
(Kramer et al., 2008). The study sample included 17,046 
healthy breast-feeding infants, of whom 13,889 (81.5%) 
were followed up at age 6.5 years. 

The impact that breast-feeding has on adult intel- 
ligence was reported by Mortenson et al. (2002), who 
followed over 3,000 individuals from age 18 to 27 years. 
They found the “positive effects of breast-feeding con- 
tinue into young adulthood. Duration of breastfeeding 
was associated with significantly higher scores on the 
Verbal, Performance, and Full Scale WAIS IQs. With re- 
gression adjustment for potential confounding factors, 
the mean WAIS IQs were 99.4, 101.7, 102.3, 106.0, and 
104.0 for breastfeeding durations of less than 1 month, 
2 to 3 months, 4 to 6 months, 7 to 9 months, and more 
than 9 months, respectively” (p. 2365). 

A number of studies have suggested that breast-fed 
infants perform better than formula-fed infants. Breast 
milk is rich in DHA and ARA, typically reflecting ma- 
ternal dietary intake. Standard infant formulas are poor 
sources, especially of DHA. Formula companies such as 
Mead Johnson Nutritionals introduced infant formulas 
with added DHA and ARA in 2002 in the United States 
(Mitmesser & Jensen, 2007). For formula-fed infants, 
studies have reported mixed results from DHA or DHA 
plus ARA supplementation (Wright, Coverston, Tiede- 
man, & Abegglen, 2006). There are several important 
differences among LCPUFA studies with term infants 
that may contribute to the differing results, including 
levels of LCPUFA added to the formula, variations in 
test methods, ages of infants evaluated, and sources of 
LCPUFA. Nevertheless, several expert groups recom- 
mend that infant formulas be supplemented with DHA 
and ARA. Recommendations for term infants for DHA 
and ARA range from 0.2% to 0.4% and from 0.35% 
to 0.7% of the fatty acids, respectively (Mitmesser & 
Jensen, 2007). 


Exercise, DHA, and Memory 


Physical activity may improve memory (Churchill et al., 
2002; Whitbourne, Neupert, & Lachman, 2008). In a 
meta-analysis of studies on humans over age 55 years, 
Angevaren, Aufdemkampe, Verhaar, Aleman, and Van- 
hees (2008) reported that 8 out of 11 studies showed 
that aerobic exercise coincided with improvements in 
cognitive capacity in adults over age 55 years. The larg- 
est effects on cognitive function were found on motor 
function and auditory attention. Moderate effects were 
observed for cognitive speed and visual attention. 

It appears that the type of dietary fat consumed may 
also influence memory. Animal studies suggest that 
diets high in saturated fat and refined sugar (like typi- 
cal Western diets) can interfere with neuronal plasticity 
and compromise capacity of the brain for learning while 
reducing the levels of the brain-derived neurotrophic 
factor (BDNF) that enhances synaptic plasticity and is 
a predictor of learning efficacy (Greenwood & Winocur, 
1996; Molteni, Barnard, Yin, Roberts, & Gomez-Pini- 
lla, 2002; Winocur & Greenwood, 1999). Molteni, Wu, 
Vaynman, Ying, Barnard, and Gomez-Pinilla (2004) ex- 
panded the studies by examining the effect that exer- 
cise has on BDNF and the memory of rats that were 
given a high-fat and high-sugar diet for 2 months. Re- 
sults showed that exercise prevented the deficit in spa- 
tial learning induced by the diet. The authors suggest 
that exercise interacts with the same molecular systems 
disrupted by the high-fat diet, reversing their effects on 
neural function. 

Wu, Ying, and Gémez-Pinilla (2008) suggest that 
DHA enhances the effects that exercise has on memory. 
They found that a short 12-day exposure to a DHA-en- 
riched diet significantly increases learning ability and 
the effects are enhanced by the concurrent application 
of voluntary exercise. The effects of the DHA diet and 
exercise on cognitive enhancement were paralleled by 
elevations in BDNF, and the activated forms of the syn- 
aptic protein CREB (cAMP response element binding). 
The enhanced actions of the DHA diet and exercise on 
cognition and neuroplasticity suggest a possible mech- 
anism by which specific aspects of lifestyle integrate 
their actions at the molecular level to influence neu- 
ronal function. Wu and colleagues speculate on the ex- 
istence of four possible mechanisms: 


(1) DHA is converted to neuroprotectin D1, which can 
elevate levels of BDNF. 

(2) DHA acts on plasma membranes that may acti- 
vate signaling mechanisms that can result in more 
BDNF. 
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(3) The antioxidant capacity of DHA may help reduce 
oxidative stress that has been shown to decrease 
BDNF. 

(4) DHA may help transport glucose across the brain- 
blood barrier to provide an energy source for the 
neurons. 


Glucose Metabolism, Omega-3, 
and Memory 


The impact that DHA has on glucose metabolism has 
been described by Pifferi and colleagues (2007). They 
examined the impact of n-3 PUFA on expression of 
the glucose transporter GLUT1 in endothelial cells of 
the blood-brain barrier in rats. Results show a decrease 
of GLUT1 by 23% in the n-3 deficient, and an increase 
of 35% in those fed a high-n-3 diet. The authors suggest 
that n-3 PUFA intake could be a useful dietary approach 
to correct impairments of cerebral glucose metabolism, 
especially during aging. Increases in glucose uptake 
by the brain will improve cognitive ability. 


The Role of n-3 Fatty Acids in Dementia 
and Alzheimer’s Disease in the Elderly 


With the rapid growth in the elderly population and ac- 
companying cognitive decline and dementia associated 
with aging, more emphasis is being placed on studies 
that focus on this population and associated problems. 
Some very interesting and somewhat conflicting results 
have been reported on the role of n-3 fatty acids on 
cognition in elders. 

Virtanen, Siscovick, Longstreth, Kuller, and Mozaf- 
farian (2008) followed 3,660 older adults and found 
that those who ate broiled or baked tuna and other 
fish high in n-3 fatty acids 3 times or more per week 
had a nearly 26% lower risk of having silent brain in- 
farcts that can cause dementia and stroke than those 
who did not regularly eat fish. Food frequency ques- 
tionnaires were used to determine fish consumption 
patterns. After adjustment for multiple risk factors, the 
incidence of infarct was found to be lower among those 
consuming tuna or other fish 3 times per week than 
among those who consumed fish less than once per 
month. One serving per week reduced risk by 13%. 
Eating fried fish was not protective. Fish consumption 
was also related to fewer changes in white matter of 
the brain. 

When cognitive performance is measured, the im- 
pact of n-3 intake is not as clear cut. In a double-blind, 
placebo-controlled study of 302 healthy older adults by 
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van de Rest et al. (2008), EPA-DHA supplements had 
no impact on cognitive performance. Participants were 
randomly assigned to one of three groups: the first re- 
ceived 1,800 mg EPA-DHA per day, the second received 
400 mg EPA-DHA per day, and the third received pla- 
cebo capsules. Cognitive performance was assessed by 
an extensive neuropsychological test battery that tested 
the cognitive domains of attention, sensorimotor speed, 
memory, and executive function. After 26 weeks, there 
were no significant changes in any of the cognitive do- 
mains for either low-dose or high-dose fish oil supple- 
mentation compared with the placebo. 

It is possible that supplements are not as protective 
as whole foods. There may be other substances in fish 
that are the brain-enhancing chemicals. Also, long-term 
consumption may have a more positive impact than the 
relatively short 26-week study. Another possibility is 
the impact of n-3 fatty acids on memory is complicated 
by the type of apoproteins to which people are geneti- 
cally predisposed. 


Apolipoproteins, n-3 Fatty Acids, 
and Alzheimer’s Disease 


Recent evidence points to the role that apolipoproteins 
play in memory and dementia. Apolipoproteins (Apo) 
are proteins found in the external phospholipid layer 
of lipoproteins. They are important in maintaining the 
structural integrity and solubility of lipoproteins, play 
an important role in lipoprotein receptor recognition, 
and regulate certain enzymes in lipoprotein metabo- 
lism. There are several alphabetical classes of apoli- 
poproteins, including ApoA, ApoB, ApoC, ApoD, and 
ApoE. ApoE was initially recognized for its importance 
in lipoprotein metabolism and cardiovascular disease. 
More recently, it has been studied for its role in several 
biological processes not directly related to lipoprotein 
transport, including Alzheimer’s disease and cognition. 
The gene encoding for ApoE has three alleles—e2, £3, 
and £4; of these, only £4 is associated with greater risk 
of cognitive decline (Hill, Bhattacharjee, & Neumann, 
2007; Y. Huang, Weisgraber, Mucke, & Mahley, 2004; 
Whalley, Deary, Starr, Wahle, Rance, & Bourne, 2008). 
Whalley et al. (2008) investigated the impact of n-3 
PUFA to cognitive aging in the presence and absence of 
the ApoE 4 allele. They measured the cognitive decline 
in 120 volunteers born in 1936, at the approximate ages 
of 64, 66, and 68 years. Total n-3 PUFA and DHA con- 
centrations were associated with benefits for cognition 
at age 64 years and from ages 64 to 68. They found 
a positive association between n-3 PUA and sustained 


cognition, but only in the absence of the ApoE 4 allele. 
This is an area of growing interest, and the presence 
of the ApoE 4 allele should be considered when one is 
working with the elderly, especially dementia patients. 

Studies of omega-3 fatty acids and dementia have 
had mixed results. A report by Schaefer et al. (2006) 
using subjects from the Framingham Heart Study ana- 
lyzed the relationship between dementia and DHA lev- 
els. They drew the blood of 899 men and women with 
an average age of 76 years and looked at the association 
between dementia and DHA levels. Participants also 
completed a self-administered food frequency question- 
naire that assessed their diet, including fish consump- 
tion. After 9 years, participants were split into quartiles 
based on the levels of DHA in their blood. The quartile 
with the highest DHA levels had a 47% lower risk of 
developing dementia and 39% lower risk of developing 
Alzheimer’s disease than the remaining three quartiles. 
The participants in the top quartile reported in their food 
frequency questionnaires that they ate an average of 
180 mg of DHA daily, and an average of 2.9 servings 
of fish a week. Ninety-nine new cases of dementia (in- 
cluding 71 of Alzheimer’s disease) occurred during the 
follow-up. A 50% reduction in the risk of Alzheimer’s 
disease was associated with the consumption of more 
than 2 servings of fish per week. The authors concluded: 
“In the future, it will also be important to determine 
whether combined dietary supplementation with DHA 
can decrease further mental deterioration in patients with 
established dementia” (Schaefer et al., 2006, p. 1549). 

The probable mechanism of DHA on brain func- 
tioning involves the role of DHA in the membrane 
of ion channels in the brain, which allows them to 
change shape more easily and transmit electrical sig- 
nals. This mechanism could explain the role of DHA 
not only in dementia and cognition, but in most as- 
pects of behavior. 


MOOD AND RELATED DISORDERS 


Depression 


Over the last 2 decades, there has been an increased in- 
terest in the link between diet and depression, particu- 
larly in the n-3 fatty acids. A review by Parker, Neville, 
Brotchie, Heruc, Rees, and Hadzi-Pavlovic (2006) con- 
cluded, “Deficits in omega-3 fatty acids have been iden- 
tified as a contributing factor to mood disorders and 
offer a potential rational treatment approach” (p. 996). 
Both biochemical and epidemiological studies provide 
evidence of the link. More recently, several intervention 


studies have examined the therapeutic role of n-3 fatty 
acids in depressive disorders. 

Lipid status may be assessed either by measure- 
ment of blood lipid levels, an indication of short-term 
intake, or by measurement of adipose tissue levels, an 
indicator of long-term or habitual intake. In the early 
1980s, Lieb, Karmali, and Horrobin (1983) reported 
high blood levels of AA-derived eicosanoids in pa- 
tients with depression. Sontrop and Campbell (2006) 
reviewed more recent studies (from 1996 to 2003) on 
the blood lipid levels of depressed patients. They found 
6 case control studies that showed low ratios of n-3 to 
n-6 in depressed patients compared to non-depressed 
controls. Sontrop and Campbell pointed out potential 
PUFA-related confounders in case control studies and 
concluded that most of the six studies: 


m Excluded subjects with obvious physical impairments 
that could interfere with PUFA status; 

m Controlled for smoking status, since it affects PUFA 
metabolism; 

m Included only subjects who had not used antidepres- 
sants or antipsychotics for at least eight days; and 

mg Assumed subjects consumed an adequate amount of 
energy, since a low intake could also decrease PUFA 
intake. 


The second method of biochemical analysis in- 
volves measuring composition of adipose tissue, using 
a gas chromatograph. Mamalakisz spearheaded several 
studies in Crete examining relationships between lipid 
status and depression (Mamalakisz, Jansen, Cremers, 
Kiriakakis, Tsibinos, & Kafatos, 2006; Mamalakis, Kalog- 
eropoulos, et al., 2006; Mamalakisz, Kiriakakis, Tsibi- 
nos, & Kafatos, 2004; Mamalakisz, Tornaritis, & Kafatos, 
2002). They found that mildly depressed lawyers had 
lower levels of DHA than non-depressed subjects (Ma- 
malakis et al., 2002) and replicated the study with a 
different adult population and found the same low DHA 
levels linked to increased depression (Mamalakis, Ka- 
logeropoulos, et al., 2006). They were the first to report 
a relationship between adipose tissue ALA and depres- 
sion in the elderly (Mamalakis et al., 2004). They also 
found that elderly depressed males had lower adipose 
ALA and total n-3 fatty acids than non-depressed ones 
(Mamalakis, Jansen, et al., 2006). This study also ex- 
amined serum cholesterol and found no significant dif- 
ferences between depressed and non-depressed serum 
cholesterol levels. 

Epidemiological studies in the 1990s examined pos- 
sible links between fish consumption and mood dis- 
orders (Weissman et al., 1996). Increases in seafood 
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consumption are linked to a lower incidence of depres- 
sive disorders. In population studies in Iceland and 
Japan, those with high fish consumption, and therefore 
EPA and DHA, had lower depressive problems (Cott & 
Hibbeln, 2001; Magnusson, Axelsson, Karlsson, & Os- 
karsson, 2000). In addition, as the eating habits of peo- 
ple from the Arctic region become more Westernized, 
rates of depression increase (McGrath-Hanna, Greene, 
Tavermier, & Bult-Ito, 2003). 

Parker et al. (2006) summarized studies linking 
seafood consumption with decreased incidence of de- 
pression (Table 7.4). Of the six studies they examined, 
only one, by Hakkarainen, Partonen, Haukka, Virtamo, 
Albanes, and Lonnqvist (2004), reported no associa- 
tion between n-3 or fish intake and mood. Interest- 
ingly, it is the only one of the six that used a validated 
food frequency questionnaire. The others used popu- 
lation consumption rates or brief questionnaires. In 
the Hakkarainen study, self-reported depressed mood 
was recorded 3 times annually, and major depressions 
documented by hospital admission and suicides were 
identified from death certificates. No significant asso- 
ciation found between dietary intake and any outcome 
variable. However, dietary intake, rather than the actual 
biochemical levels, was determined. Another consider- 
ation of the study was that dietary n-3 intake included 
the 18 carbon ALA, which has a poor conversion to EPA 
or DHA. Therefore, the actual EPA and DHA consump- 
tion could have been very low. 

It is interesting to consider the triangle effect that 
may exist between cardiovascular disease (CVD), de- 
pression, and n-3 fatty acids. Typically, patients with 
CVD are at increased risk for depression and have lower 
n-3 fatty acid status. A question to consider is, if n-3 sta- 
tus is improved, would there be an improvement in CVD 
risk, with concurrent decrease in depression score? 


Postpartum Depression 


Postpartum depression (PPD) rate is approximately 
10%-15% worldwide, although rates of mild postpar- 
tum mood changes as high as 80% have been reported 
(Llorente, Jensen, Voigt, Fraley, Berretta, & Heird, 2003). 
PPD is defined as a “spectrum of affective illness follows 
childbirth, from the common, mild, and transient baby 
blues to postpartum (puerperal) psychosis, which can be 
classed among the most severe episodes of illness seen 
in clinical practice (Forty et al., 2006, p 1549). Typically 
the onset is within 4 weeks after delivery. Evidence sup- 
ports the hypothesis that low DHA levels increase PPD. 
Hibbeln (2002) reported that both lower seafood con- 
sumption and DHA content of mother’s milk are very 
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Principal Epidemiological Studies Associating Seafood Intake with Mood Disorders (NR = not reported) 


PARTICIPANTS 


29,133 


35,000 


14,532 


NR 


3,204 


5,689 


AGE 
RANGE 
(YRS) 


50-69 


NR 


NR 


18-64 


25-64 


31 


LOCATION 


Finland 


Multiple 
countries 


22 countries 


18 countries 


Finland 


Finland 


STUDY 
DESIGN 


Cohort 
study 


Ecologic 
study 


Ecologic 
study, 
comparing 
bipolar 
disorders 
with schi 
zophrenia 


Cross- 
sectional 
study 


Cross- 
sectional 
study 


Cross- 
sectional 
study 


MEASUREMENT INSTRUMENTS 


DEPRESSION 


Self-reported depressed 


mood, hospital treatment 


due to depressed mood, 
or death from suicide. 


Structured clinical 
interview assessing 


core biological symptoms 


Edwinburgh 
Postpartum 
Depression Scale 


NIMH Diagnostic 
Interview Schedule, 
SPIKE, or Schedule 
for Affective Disorders 
and Schizophrenia 


Beck Depression 
Inventory 


Hopkins Symptoms 
Checklist and doctor- 
diagnosed lifetime 
depression 


DIETARY INTAKE 
OF SEAFOOD 


Validated food frequency 
questionnaire about dietary 
intake over previous 

12 months 


Apparent fish consumption 
calculated by fish catch plus 
imports minus exports 


World Health Organization 
seafood consumption rates 


World Health Organization 
seafood consumption rates 


Question about consumption 
with six response items 


Question about food 


frequency using 6-point scale, 


based on intake in 
last 6 months 


FINDINGS 


Omega-3 and fish inake 
was not significantly 
associated with 
depressed mood 

or hospital treatment. 


Apparent fish consumption 
was correlated with rate of 
depression 


Greater seafood 
consumption predicted 
lower rates of bipolar 
disorders 


Infrequent fish 
consumption was 
independently associated 
with depressive symptoms 


Rate of depression was 
higher in female 
participants who rarely 
consumed fish but 

not for males 


Adapted from “Omega-3 Fatty Acids and Mood Disorders,” by G. Parker, A. G. Neville, H. Brotchie, G. Heruc, A. M. Rees, & D. Hadzi-Pavlovic, 2006, American Journal of Psychiatry, 163. 


strongly correlated (r = 0.81) with increased prevalence 
of the disorder. He found that EPA and ARA levels were 
unrelated to the PPD rate. From a biochemical stand- 
point, maternal blood levels of DHA become depleted 
during the last trimester, since fetal accretion averages 
67 mg per day (Innis, 2003), and may take up to one 
year to normalize (Sontrop & Campbell, 2006). DHA lev- 
els decrease further in lactating women as a result of the 
DHA being incorporated into mother’s milk. 

Results of two cohort studies provide strong evi- 
dence of a link between DHA and PPD. Otto, de Groot, 
and Hornestra (2003) used the Edinburgh Postnatal De- 
pression Scale to retrospectively measure depression 
levels 32 weeks after delivery. PPD was associated with 
slower normalization of DHA to desirable levels. There 
was no association between PPD and any other PUFA 
level. Concentrations of EPA, DHA, and total n-3 PUFA 
were lower, with concentrations of LA, ARA, and total 
n-6 higher among the depressed women than among 
the non-depressed women. De Vries, Christophe, and 
Maes (2003) found similar results in their study, which 
examined blood lipid levels taken shortly after delivery, 
with no additional follow-up blood work. PPD scores 
were measured between 24 and 40 weeks postpartum. 
Their results found a higher ratio of n-6 to n-3 in women 
with PPD than in those without. 

Freeman, Hibbeln, Wisner, Brumbach, Watchman, 
and Gelenberg (2006) assessed the efficacy of n-3 fatty 
acids for PPD in an 8-week dose-ranging trial. Subjects 
were randomized to 0.5 g per day (n = 6), 1.4 g per 
day (n = 3), or 2.8 g per day (n = 7). At baseline, the 
mean Edinburgh Postnatal Depression Scale (EPDS) and 
Hamilton Rating Scale for Depression (HRSD) scores for 
all three groups were 18.1 and 19.1, respectively. Post- 
treatment mean scores were 9.3 and 10.0, resulting in 
percent decreases on the EPDS and HRSDof 51.5% and 
48.8%, respectively. Changes from baseline were sig- 
nificant within each group and when groups were com- 
bined. The treatment was well tolerated. Limitations of 
their study included the small sample size and lack of 
a placebo group. However, these results were promising 
and encourage further study of n-3 fatty acids as a treat- 
ment for PPD. 

In a follow-up study, Freeman, Davis, Sinha, Wisner, 
Hibbeln, and Gelenberg (2008) investigated use of n-3 
fatty acids for PPD combined with supportive psycho- 
therapy. They used a slightly larger sample of 51 women 
randomized into either an n-3 group taking 1,900 mg 
per day (as DHA+EPA) or a placebo group. Again, 
subjects were followed for 8 weeks. They did not find 
a benefit in supplements versus placebo, since partici- 
pants in both groups experienced significant decreases 
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in Edinburgh Postnatal Depression Scale and Hamilton 
Rating Scale for Depression scores (p < 0.0001) from 
baseline. There was no significant difference between 
n-3 fatty acids and placebo in this study, in which all 
participants received supportive psychotherapy, which 
may have limited the ability to detect an effect of n-3. 
The authors concluded that the manualized support- 
ive psychotherapy warrants further study. They also 
pointed out that “low intake of dietary omega-3 fatty 
acids among participants is of concern, in consideration 
of the widely established health advantages in utero 
and in infants” (Freeman et al., 2008, p. 142). 


Other Mood Disorders 


In addition to depression and PPD, n-3 fatty acid status 
has been linked to other behavioral problems such as 
schizophrenia, suicide, and bipolar disorder. 


E Schizophrenia—In a 6-month study involving people 
with schizophrenia who were treated with EPA or a 
placebo, the placebo group clearly lost cerebral tissue, 
while the patients given the supplements had a signif- 
icant increase of gray and white matter (Puri, 2006). 

m Bipolar disorder—Stoll et al. (1999) conducted a dou- 
ble-blind, placebo-controlled study of patients diag- 
nosed with bipolar disorder. Half of the 30 patients 
received capsules containing olive oil, and the other 
half received capsules containing 9 g of n-3 as EPA 
and DHA. Subjects in the n-3 group were less likely 
to experience a relapse of symptoms in the 4 months 
of the study. Moreover, the n-3 group experienced sig- 
nificantly more recovery than the placebo group. 

m Suicide—Several studies have examined levels of n-3 
fatty acids and suicide. Epidemiologic studies show 
that low fish intake is a risk factor of suicide (Par- 
tonen, Haukka, Virtamo, Taylor, & Lonnqvist, 1999). 
In a case and control study, Huan et al. (2004) re- 
ported that EPA levels in red blood cells in the case 
subjects were significantly lower than those of the 
control subjects. They concluded that “low n-3 fatty 
acid levels in tissues were a risk factor of suicide at- 
tempt and suggested that further studies including in- 
tervention with fish oil are needed” (Huan et al., 2004, 
p. 490). Sublette, Hibbeln, Galfalvy, Oquendo, and 
Mann (2006) followed 33 medication-free depressed 
subjects for two years. Seven subjects attempted sui- 
cide on follow-up. Low plasma DHA and a higher 
ratio of n-6 to n-3 predicted suicide attempts. The au- 
thors speculate that the finding could have “implica- 
tions for the neurobiology of suicide and reduction of 
suicide risk” (Sublette et al., 2006, p. 1100). 
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E Self-reported mental well-being—Mental and physi- 
cal well-being were compared to EPA and DHA levels 
in serum phospholipids in 2,416 people over age 15. 
Results suggest a strong and consistent association 
between EPA and self-reported physical well-being; 
the association with mental well-being was less com- 
pelling (Crow, Skeaff, Green, & Gray, 2007). 

m Attention-deficit/hyperactivity disorder—Children with 
ADHD have lower levels of ARA, EPA, and DHA than 
those without attention problems (Burgess, Stevens, 
Zhang, & Peck, 2000). Vaisman et al. (2008) reported 
that attention improved in children ages 8-13 who 
were diagnosed with ADHD when their diets were 
supplemented with n-3 fatty acid. 


Proposed Mechanisms Linking 
n-3 and Depression 


The n-3/depression mechanism appears to be linked to 
increases in prostaglandins derived from ARA, which 
lead to decreased BDNF levels and/or alterations in 
blood flow to the brain 

Low brain n-3 fatty acids are thought to lower the 
transmission of dopamine, possibly contributing to the 
negative and neurocognitive symptoms in schizophrenia 
and other disorders. This is called the n-3 polyunsatu- 
rated fatty acid/dopamine hypothesis of schizophrenia 
(Ohara, 2007). 

A second mechanism is called the macrophage 
theory of depression. Increased levels of macrophages, 
white blood cells that aid in immunity, are associated 
with depression. Sontrop and Campbell (2006) explain 
that clinical depression is “accompanied by an over 
activity of the inflammatory response of the immune 
system . . . and the increased secretions of cytokines 
and eicosanoids” (p. 11). Administration of inflamma- 
tory cytokines to humans causes a range of psychiatric 
symptoms similar to those found in depression. High 
dietary intake of n-6 fatty acids results in formation of 
the proinflammatory eicosanoids, while the n-3 from 
fish oils decreases them. 

The other mechanism is the cAMP signal transduc- 
tion hypothesis, which suggests that depression and 
bipolar disorders may be caused by impaired phospho- 
lipid metabolism and impaired fatty acid-related signal- 
ing (Sontrop & Campbell, 2006). 


Concerns About n-3 PUFA Supplements 


One concern many nutrition experts have regarding 
recommendations for n-3 supplements is their potential 


side effects. Comparing the possible adverse effects to 
concerns about the safety of standard antidepressants, 
psychologists Rees et al. (2005) acknowledge that “There 
is a relative lack of knowledge about the safety of stan- 
dard antidepressants in the perinatal period. There is a 
clear need for more research into alternative treatments, 
such as omega-3 fatty acids, in the management of de- 
pression in the perinatal period” (p. 274). 


RESEARCH RELATED TO OTHER 
NUTRIENTS AND BEHAVIOR 


In addition to consumption of adequate essential fatty 
acids, general dietary status affects brain functioning 
and behavior. Benton (2008a) described the influence 
of diet on children’s cognition and behavior (Table 7.5). 
The brain requires high amounts of glucose for normal 
functioning. The frequency, amount, and type of foods 
consumed affect glucose availability to the brain. With 
changes in family dynamics, (e.g., increases in single 
parent households and working mothers), the meal 
patterns and food selections of today’s children and 
adults are changing. More children either skip break- 
fast or have sugar-coated cereals with a sugary bever- 
age, and more adults opt for cappuccino or soda with 
a rich pastry. 

The changing dietary trends have increased the 
amount of foods that have a high glycemic index (GI). 
GI is a measure of the rise in blood glucose after con- 
sumption of a particular carbohydrate-containing food. 
Carbohydrates that break down rapidly during diges- 
tion, causing glucose to flood the bloodstream, have a 
high GI; carbohydrates that break down slowly, releas- 
ing glucose gradually into the bloodstream, have a low 
GI. Numerous health problems, including type 2 dia- 
betes, hypercholesterolemia, and behavioral problems, 
are associated with foods that have a high GI. 

Vitamins and minerals are considered micronutri- 
ents because they are needed in milligram or microgram 
amounts, while we typically need much larger amounts 
of fats and carbohydrates. Micronutrient deficiencies 
may result in numerous problems, many of which af- 
fect some aspect of behavior. Selected micronutrients 
were described by Benton (2008b); see Table 7.6 for a 
summary of his paper. 

From a practical standpoint, following the advice of 
the U.S. Dietary Guidelines (Table 7.2) regarding choice 
of food groups (fruits, vegetables, and whole grains) 
and choosing foods with minimal amounts of added 
sugar will ensure a diet that provides an ample amount 
of vitamin A, folate, and iron and have a low GI. In ad- 
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| The Influence of Children’s Diet on Their Cognition and Behavior 


THEORETICAL MECHANISM OUTCOME/IMPLICATION 


Meals and Cognition Newborns spend about 44% of basal 
energy for brain functioning. The brain 
continues to use a high rate of glucose 


until about age 9 years. 


Carbohydrate and 
Breakfast 


Omission of breakfast, especially among 
children at nutritional risk, interferes 
with academic performance due to low 
glucose available to the brain. Breakfast 
foods with low glycemic index, which 
are digested and absorbed slowly, are 
associated with improved academic 
outcomes. 


Snacking Snacking decreases fatigue and sustains 
attention. Chocolate has been shown to 
decrease tiredness in adults. Midmorning 
snacks and mid-afternoon snacks improve 


concentration and decrease frustration. 


Glucose to Brain When faced with cognitive demands, 


brain glucose needs increase. 


Sucrose Meta-analyses of double-blind studies 
on the impact of sucrose and behavior 
have produced no evidence that it has 
an adverse effect. Sucrose, a refined 
white “table sugar,” is an “empty calorie” 
food. In excess, sucrose may “dilute” 
the diet by displacing foods that have 
natural vitamins and minerals. 


To promote mental alertness and 
cognitive functioning, adequate 
caloric intake is required. Infants 
need frequent feedings. During 
childhood, 3 meals and 2-3 snacks 
per day spaced about 3 hours apart 
are desirable. 


Breakfast foods should have a low 
glycemic index. Good choices are 
whole-grain breads and cereal; protein 
sources such as eggs, nuts, butters, or 
cheese; and dairy products. This will 
ensure prolonged glucose availability 
to the brain and a reduced decline in 
attention during the morning. Breakfast 
should contain 210 to 270 calories. 


Between-meal snacks that provide a 
moderate amount of calories ( < 200) 
should be provided to children and 
adolescents, especially if a small 
breakfast ( < 200 calories) was eaten. 


Ensure that a meal or snack with ample 
available carbohydrate is provided before 
tests, homework, or other activities that 
require concentration and reasoning. 


To ensure optimal intake of the essential 
nutrients (e.g., vitamins, minerals, and 
protein), avoid foods that are high in 
added sugars such as soda, candy, and 
processed baked good. Follow the U.S. 
Dietary Guidelines recommendations to 
consume ample fruits, vegetables, 

and unprocessed or minimally 
processed grains. 


From “The Influence of Children’s Diet on Their Cognition and Behavior,” by D. Benton, 2008a, European Journal of Nutrition, 47 (Suppl. 3), 25-37. 
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Cognitive and Behavioral Problems and Food Sources of Selected Micronutrients 


COGNITIVE AND BEHAVIORIAL 


MICRONUTRIENT CONCERNS FOOD SOURCES 
Vitamin A In retinoid form, it controls differentiation of neurons. As retinol: liver, eggs, 
It may have a role in memory, sleep, depression, Parkinson’s cheese, butter 
disease, and Alzheimer’s disease. Rat studies have found retinoid As beta-carotene: carrots, 
receptors in the hippocampus, an area of the brain important for pumpkin, winter 
memory.Vitamin A deficiency disrupts memory. and acorn squashes 
Iodine A lack of iodine during the first and second trimesters of Iodized salt, seafood, 
gestation, a critical period in brain development, is associated soybeans, spinach, 
with cretinism and a reduction in intellectual ability. Deficiency turnip greens, lima 
is associated with information processing, fine motor skills, beans, mushrooms 


and visual problem solving. Deficiency linked to attention-deficit/ 
hyperactivity disorder. 


Iron Iron-deficit anemia is associated with general tiredness, lowered Liver, red meats, eggs, 
mood, and an inability to concentrate and remember. Low iron dark green leafy vegetables, 
status adversely influences psychological functioning, which is legumes, whole grains, 
believed to result from decreased activity of iron-containing and enriched food products 


enzymes in the brain. 


Zinc Zinc is found in high levels in the brain, where it plays both Oysters and other seafood, 
structural and functional roles. In juvenile monkeys, zinc liver, meats, eggs, milk, 
deficiency was associated with reduced activity and poor and whole-grain products 


memory and attention. Zinc deprivation increases 
emotionality, decreases appetite, reduces activity, 
anddisrupts memory and attention. 


Folate Folate status during pregnancy may influence human brain Fortified grain products, 
development. Infants born to mothers with severe folate leafy green vegetables, 
deficiency during pregnancy showed abnormal or delayed legumes, liver, okra, 
development. and asparagus 

Vitamin B-12 Marginal vitamin B12 status has been linked to impaired Only found in animal 
cognitive functioning. Degree of B-12 deficiency has been products such as beef, fish, 
linked to nonverbal measure of intelligence. Deficiency poultry, milk and cheese 


can cause brain damage in infants, irritability, anorexia, 
and failure to thrive associated with marked developmental 
regression and poor brain growth. 


From “The Influence of Children’s Diet on Their Cognition and Behavior,” by D. Benton, 2008a, European Journal of Nutrition, 47(Suppl. 3), 25-37. 


dition, it is important to adhere to the dietary fat recom- 
mendations of limiting saturated and trans-fatty acids 
while increasing fats from nuts, seeds, and fatty fish, 
which will increase the omega-3 fatty acid intake. While 
the Dietary Guidelines were originally developed to re- 
duce the rate of cardiovascular disease among Ameri- 
cans, it is becoming evident that taking heed of their 
advice may also impact behavior. 


INTEGRATING NUTRITION INTO 
PSYCHOLOGICAL ASSESSMENTS 
AND RECOMMENDATIONS 


Nutritional status does affect behavior. Nutritional sta- 
tus should be considered when a psychologist is working 
with patients in a clinical setting, as well as in research. 
In the clinical setting, asking a few key nutrition-related 
questions (Table 7.7) in the initial interview will give 
the clinician an idea of the individual’s general dietary 
profile. For patients with suspected nutrition problems, 
the psychologist should refer to a registered dietitian for 
a complete nutritional assessment. All hospitals employ 
registered dietitians, and many do outpatient assess- 
ments and counseling. The American Dietetic Associa- 
tion (http://www.eatright.org) has a list of registered 
dietitians by state and their contact information. 

When research is being conducted, nutrition factors 
should be considered. Ideally, a registered dietitian with 
experience in research should be a part of the research 
team. Since nutrition is implicated in various aspects 
of behavior, at minimum, the general eating habits of 
the study population and the season of the year dur- 
ing which data are collected should be considered. For 
example, if the study population is from a coastal area, 
one may assume that more seafood will be consumed. 
Or if the study is conducted during the summer, sub- 
jects will have more fruits and vegetables, providing 
more vitamins in the diet. If dietary intake is a major 
part of the study, a more detailed nutritional assess- 
ment that includes, at minimum, a dietary assessment 
such as a 24-hour-food recall or food frequency should 
be included. 

As mentioned earlier, two centers that assist in nu- 
tritional assessments are the Arizona Diet, Behavioral, 
and Quality of Life Assessment Center (http://www. 
azdiet-behavior.azcc.arizona.edu/index.html) and the 
Fred Hutchinson Cancer Research Center (http://www. 
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Suggested Nutrition-Related 
Questions to Include in the Initial 
Psychological Assessment 


NUTRITION-RELATED 


QUESTION 


(1) Do you eat fewer 
than 2 meals 
per day? 


(2) Do you eat fried 
fast-foods more than 
3 times each week? 


(3) Do you eat fewer 
than 3 servings of 
fruits and/or 
vegetables—not 
including French 
fries or chips? 


(4) Without trying to, 
have you lost or 
gained 10 pounds 
in the last 6 months? 


(5) Do you ever lack 
money to buy the 
foods you need? 


(6) Do you have an 
illness or condition 
that made you 
change the kind 
and/or amount of 
food you eat? 


IMPLICATION IF 
ANSWERED YES 


The individual may 
experience periods 

of hypoglycemia and 
lowered nutrient intake. 


This indicates excessive 
trans fat and saturated 
fat intake from fast foods. 
Also, intake of these 
foods may displace 
nutrient-dense foods. 


Low intake of key 
vitamins and minerals 
(vitamins A, C, foliate, 
iron, and zinc) may 
interfere with normal 
metabolic processes. 


Unintended weight 
gain or loss is often a 
sign of an underlying 
disease or condition, 
which may affect 
nutrient utilization. 


Nutrient-dense foods 

are more expensive than 

foods with lower nutrient 
density, which decreases 

essential nutrient intake. 


Recent changes in 

health status may affect 
diet quality, leading to 
reduced intake of essential 
nutrients. 


Note: \f patient answers “yes” to these, a referral to a registered dietitian 
is recommended for nutritional counseling. 
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fherc.org/science/shared_resources/nutrition). In addi- m Development of standardized, customized behavioral 
tion to having dietary assessment forms, other services and food frequency questionnaires to meet specific 
they provide include: research objectives 
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m Consultation for design of nutrition, behavioral, and 
quality-of-life assessments and interventions 

m Training and certification of dietary interviewers 

m Collection of 24-hour dietary recalls by telephone or 
in person 

m Nutrient assessment of 24-hour recalls, dietary intake 
records, food frequency questionnaires, and recipes/ 
menus 

m Behavioral assessment of questionnaires on physical 
activity, health habits, smoking behaviors, and sexual 
practices 

E Statistical summarization and analysis 
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For many years exercise has been known to have thera- 
peutic value, for example, improving selected personal 
dispositions and mental health. Improving the rate at 
which individuals engage in exercise and other forms of 
physical activity, however, has proved to be very diffi- 
cult. Approximately 50% of exercisers drop out of orga- 
nized programs within the first 6 months of beginning 
the program. New innovative approaches are needed 
to promote exercise participation and adherence. The 
purpose of this chapter is to introduce a novel ap- 
proach to changing health behavior, with a particular 
focus on promoting exercise behavior, called the dis- 
connected values model (DVM; Anshel & Kang, 2007a, 
2007b). The DVM does not require that the practitioner 
be a licensed psychologist and therefore may be applied 
by behavioral medicine practitioners and consultants. 
The goal of this model is to assist clients to identify a 
disconnect, or inconsistency, between one or more of 
their unhealthy habits and their deepest values (e.g., 
health, family, performance excellence). Health behav- 
ior change is far more likely if the client acknowledges 
that the disconnect is unacceptable, given the short- 
term costs and long-term consequences of the present 
situation. The next step is to generate and carry out an 
action plan that will ostensibly replace the unhealthy 


Exercise in Preventive 
Behavioral Medicine: 
The Disconnected 
Values Model 


Mark H. Anshel 


negative habit with healthier positive routines. In addi- 
tion to reviewing selected studies that lend credence to 
the DVM, this chapter details a case study in which a 
university faculty member participated in an interven- 
tion based on the DVM that resulted in marked changes 
in fitness and blood lipids. Implications for practitioners 
and future research on testing the model’s efficacy are 
discussed. 


EXERCISE THERAPY: PREVENTIVE 
BEHAVIORAL MEDICINE 


Attempts to encourage exercise behavior have been 
extensive in recent years. However, the use of effec- 
tive interventions in promoting exercise behavior by 
medical practitioners has been relatively ignored in 
the extant behavioral medicine literature. Interven- 
tions have been only moderately successful in pro- 
moting and maintaining exercise behavior and often 
require that the practitioner be a licensed psycholo- 
gist to examine the underlying causes of resistance to 
developing an exercise habit (Buckworth & Dishman, 
2002). 


178 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


THE PROBLEM 


The consequences of the prevalence of inactivity and 
overweight include widespread serious deterioration 
of health and quality of life in the United States and 
around the world. For example, recent studies indi- 
cate that 63% of U.S. men and women are overweight, 
and about 33% are classified as obese. Approximately 
60%-70% of adults who begin an exercise program 
will quit within 6-9 months, despite the widespread be- 
lief (held by 82% of adults) that exercise is beneficial 
to good health (Marcus, King, Bock, Borrelli, & Clark, 
1998). The resulting deterioration in health also has 
long-term consequences. The combination of obesity 
and a sedentary lifestyle, leading to the widespread on- 
set of types 1 and 2 diabetes and hypertension, is the 
likely culprit (Nestle & Jacobson, 2000). However, as 
Nestle and Jacobson recognize, while the causes of obe- 
sity are well known, the antecedent habits that cause 
obesity, such as poor nutrition and lack of exercise, are 
very difficult to change. 

The problem of non-adherence to healthy habits is 
not new in the health psychology literature. For exam- 
ple, Sackett (1976) found that scheduled appointments 
for treatment are missed 20%-50% of the time, and that 
about 50% of patients are remiss in taking their medica- 
tions as prescribed by their physician. After 6 months, 
other health-related changes (e.g., smoking cessation, 
dietary restrictions, weight control strategies) have an 
adherence rate of less than 50%. While existing theo- 
ries and models have provided a coherent framework 
with which to provide explanations for descriptions and 
predictions of exercise behavior, their application for in- 
creasing exercise behavior has been met with equivocal 
success (Buckworth & Dishman, 2002). It is necessary 
to briefly address limitations of selected intervention re- 
search to justify a new applied intervention model that 
promotes involvement in exercise. 


LIMITATIONS OF EXERCISE 
INTERVENTION RESEARCH 


The amount of outcome variance found in studies test- 
ing the efficacy of exercise interventions has rarely 
been above 30% (Baranowski, Anderson, & Carmack, 
1998). Dishman and Buckworth (1997) conducted a 
meta-analysis of 127 studies and 14 dissertations to 
determine the effectiveness of interventions intended 
to enhance exercise adherence in a healthy population. 
They reported that only about 20% of the studies included 


a follow-up to the intervention. Typically, increased phys- 
ical activity or fitness associated with the interventions 
diminished with time after the end of the intervention. 
These results persisted regardless of age, gender, and 
race. Effects were better under conditions of low to mod- 
erate intensity than for strength or aerobic training. 

Selected limitations of the extant exercise interven- 
tion literature have been reviewed by Prochaska, Spring, 
and Nigg (2008); Glasgow, Klesges, Dzewaltowski, Bull, 
and Estabrooks (2004); Buckworth and Dishman (2002); 
Dishman and Buckworth (1997); Morgan (1997); and 
Sallis and Owen (1999), among others. For example, 
Buckworth and Dishman lament the absence of a theo- 
retical framework or model with which to examine the 
efficacy of an intervention intended to promote exercise 
participation and adherence. They correctly conclude 
that “without a theoretical framework, the choice of 
variables cannot be well justified and the ability to in- 
terpret results is limited” (Dishman & Buckworth, 1997, 
p. 252). In addition, Dishman (1991) asserts that the 
majority of early exercise intervention research has re- 
lied on one-dimensional techniques and a small sample 
size of highly selected participants (e.g., clinical popu- 
lations, individuals already engaged in a specific pro- 
gram). Thus, the generalizability of findings from these 
studies to the community would not be feasible. 

Another reason that may explain the paucity of ex- 
ercise intervention effectiveness is that strategies and 
programs are often imposed on the individual: research- 
ers have not controlled for the exerciser’s motives and 
rationale for and personal commitment to beginning 
and maintaining an exercise program. Researchers of- 
ten assume that the person desires a change in behavior 
(Buckworth & Dishman, 2002; Marcus & Stanton, 1993). 
Consequently, goals for behavior change have tradition- 
ally been imposed on the individual by the researcher 
or clinician rather than self-determined by the exerciser. 
Along these lines, participants often lack of personal 
involvement in voluntarily choosing and committing to 
the type and schedule of exercise involvement, a strat- 
egy referred to as perceived choice (Markland, 1999), or 
what Ajzen (1985) calls perceived behavioral control. 
In typical exercise adherence studies, exercisers are re- 
quired to attend group sessions, often at specific times, 
performing predetermined exercise routines. 

Another limitation is that research has addressed 
specific cognitive (e.g., positive self-talk, imagery, cog- 
nitive appraisal) and behavioral strategies (e.g., goal 
setting, music, social support) rather than providing a 
coherent intervention program. In addition, intervention 
research has focused on outcomes (e.g., changes in at- 
titude toward exercise and level of exercise adherence) 
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rather then the mechanisms and processes by which 
changes to exercise-related attitudes and behavior oc- 
cur. For instance, the provision of educational materials, 
personal coaching, and social support, either combined 
or separately, may improve adherence—temporarily, at 
least (Sallis & Owen, 1999). 

In their extensive critique of previous intervention 
research, Buckworth and Dishman (2002) claim that 
“many interventions have been developed without a 
theoretical model or with only selected components of 
a model.” In addition, “interventions are typically not 
tested to see whether they change the variables they are 
designed to change, or whether the target variables are 
actually responsible for changes in the outcome variable” 
(p. 252). As Glasgow et al. (2004) have concluded from 
their related literature review, “it is well documented 
that the results of most behavioral and health promotion 
studies have not been translated into practice” (p. 3). 

One mechanism that is likely to lead to heath and 
exercise behavior change is what Oldridge (2001) refers 
to as “regimen factors” to improve adherence to any ac- 
tivity, although he refers to exercise. Strategies that are 
implemented as an integral part of one’s daily routine 
promote adherence to health behaviors. In particular, he 
suggests “keeping the regimen straightforward, provid- 
ing clear instructions and periodic checks, promoting 
good communication with the patient, and reinforcing 
their accomplishments” (p. 322). Oldridge contends that 
adherence strategies are seldom very effective on their 
own. Thus, an intervention model is needed that incor- 
porates these suggestions. 

One approach to health behavior change involve 
examining the costs and consequences of practicing 
unhealthy behaviors. For instance, Strelan and Boeck- 
mann (2003) suggest that practitioners can facilitate an 
athlete’s decision not to ingest banned drugs by helping 
him or her acknowledge the benefits and costs of this 
unhealthy behavior in their drugs in sport deterrence 
model. Only when the athlete concludes that the costs 
of drug use outweigh its benefits will there be com- 
pliance. As the authors contend, there are benefits to 
every negative habit, such as drug taking, or else the 
athlete would not sustain it. In addition, recognizing 
the benefits of the negative habit lends credibility to 
the process of determining their costs. Factors from the 
drugs in sport deterrence model can be used to describe 
interventions to promote exercise behavior, in which a 
person determines the benefits and costs of exercising 
and maintaining an active lifestyle, as opposed to not 
exercising and remaining sedentary. 

The benefits of not exercising, for example, include 
having time to do other things, and avoiding physical 


discomfort, costs of exercise apparel, exercise equip- 
ment, and a fitness club membership, as well as feel- 
ings of anxiety, embarrassment, or self-consciousness 
when exercising in the presence of others. 

Not exercising, however, has several costs to one’s 
quality of life and health. For example, the costs of not 
exercising include poorer health, weight gain, height- 
ened stress and other negative mood states, poor physi- 
cal physique and unattractiveness, and poorer quality 
of life. Weighing the costs and consequences of an ac- 
tion that may be considered unhealthy, and then com- 
paring these factors with the benefits of maintaining the 
unhealthy action, is not enough to result in behavior 
change. Individuals need to conclude that their actions 
are both inappropriate and inconsistent with their core 
beliefs, also referred to as their values. 


THE IMPORTANCE OF VALUES FOR 
EXERCISE INTERVENTIONS 


Perhaps the most commonly neglected research area 
related to behavior change is the contrast between a 
person’s lack of an exercise habit and his or her val- 
ues and beliefs about what is important in life (Dunn, 
Andersen, & Jakicic, 1998). The inconsistency between 
values such as health, family, and performance excel- 
lence and a sedentary lifestyle provides an incentive to 
change exercise habits. Values, then, form a relevant 
component of the present model. 

Values are core beliefs that guide behavior, provide 
impetus for motivating behavior, and provide standards 
against which we assess behavior (Rokeach, 1973). 
Values are highly relevant to establishing a person’s in- 
dividuality and help us understand behavior. For exam- 
ple, as Rokeach contends, a person who values health 
will tend to develop daily rituals and long-term hab- 
its that enhance health and general well-being. Hogan 
and Mookherjee (1981) describe values as “one of the 
most distinguishing characteristics motivating human 
beings; the likely effects of values on human behavior, 
beliefs, and attitudes are indisputable” (p. 29). 

Crace and Hardy (1997) developed an 8-step values- 
based intervention to enhance sports team building 
that has implications for the model I will discuss in 
this chapter. Briefly, their model involves (1) helping 
athletes understand the importance of individual dif- 
ferences for enhanced performance (i.e., differences in 
team members’ personalities are viewed as normal), 
(2) assessing individual differences in the athletes’ own 
goals and values, (3) understanding the interactions 
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between values and life roles (i.e., values are identified 
within each life role), (4) identifying and understand- 
ing the primary team values (i.e., values shared by 
team members), (5) identifying ways in which values 
can enhance or inhibit team cohesion (e.g., the s value 
of responsibility can improve commitment to team 
success but can also result in an individual being 
overwhelmed by the lack of responsibility among se- 
lected teammates, resulting in mental fatigue and 
guilt), (6) developing an action plan to improve com- 
patibility of the athletes’ and the team’s values with the 
ultimate purpose of improving attainment of team val- 
ues, (7) performing similar strategies with the team’s 
coaches, and finally (8) scheduling follow-up meetings 
with the athletes and coaches to discuss the effective- 
ness of the team-building program. 

The strength of their model is the recognition that a 
person’s values guide his or her behavior, and that shar- 
ing values with others has a strong effect on the com- 
mitment to sacrifice personal, self-serving needs for the 
benefit of others, in this case, the team. One important 
implication of their model in an exercise setting is that a 
person’s values may or may not be compatible with the 
values of family members or an employer. Crace and 
Hardy (1997) recognize the need to enhance the values 
among these parties to help the person reach optimal 
performance. However, there are several components of 
this model that limit its effectiveness in promoting exer- 
cise behavior, not the least of which is detecting discord 
between the individual’s values and the negative habit 
of inactivity. This is particularly relevant when one is 
addressing the values of health and happiness, two fun- 
damental tenets of quality of life. 

Values are more central determinants of behavior 
than are interests and attitudes (Super, 1995), the latter 
of which are more situational and derived from a core 
set of values. Thus, a plethora of interests and attitudes 
are derived from a relatively reduced number of values. 
In addition, interests, attitudes, and needs are transitory 
and, once satiated, may not influence behavior. Values, 
on the other hand, are almost always firmly entrenched 
and stable, and therefore, transcend situations and 
guide behavior over a long period of time. 

While research on values in relation to exercise be- 
havior is lacking, it is likely that values predict behav- 
ior (Brown & Crace, 1996; Hogan & Mookherjee, 1981). 
Individuals who value health, therefore, are more likely 
to engage in behaviors that enhance their health. If 
the value of family is an important value, then predict- 
ably, more time and effort will be devoted to enhancing 
family relationships and well-being. However, if health 
forms part of a person’s value system, and that indi- 


vidual’s behaviors are inconsistent with this value (e.g., 
he or she does not exercise, has poor nutrition, does not 
get enough sleep), the link between value and behav- 
ior is disconnected. This disconnect forms an impor- 
tant segment of the current model to enhance exercise 
behavior. 

The extent to which individuals value their health, 
as opposed to how much effort and time they spend on 
health-related behaviors, is one indication of a discon- 
nect between negative habits (e.g., exercise, poor nutri- 
tion) and their values, when these values include health 
(Loehr & Schwartz, 2003). There may be a high degree 
of consistency between the how much importance the 
people say they accord to their health and the time they 
invest in it, if they are regular exercisers. There is a 
large discrepancy, however, among persons who state 
that health is an important value yet lead a sedentary 
lifestyle. That is, individuals may value their health; 
however, the amount of time they spend improving 
and maintaining their health may not reflect this value. 
To Loehr and Schwartz, this is called a disconnect and 
forms the basis for helping individuals change their ex- 
ercise behavior. 

The individual may conclude that the benefits of re- 
maining sedentary and not exercising (e.g., having more 
time to do other things, not experiencing the discomfort 
associated with vigorous exercise) are greater than the 
costs of remaining sedentary (e.g., weight gain, poorer 
health, reduced life span). Only when these costs are 
greater than the benefits and the person perceives the 
costs to be unacceptable will there be the proper “igni- 
tion” to begin and maintain an exercise habit. 


THE DISCONNECTED VALUES MODEL 


The process of behavior change is challenging because 
habits and routines, in this case, lack of regular exer- 
cise, are firmly entrenched in the person’s lifestyle 
(Ockene, 2001). Attempting to increase exercise behav- 
ior is particularly difficult because people often must 
contend with an array of long-held feelings and atti- 
tudes that may reflect negative previous experiences 
(e.g., the physical education teacher who used exercise 
as a form of discipline, a former athlete’s burnout from 
too much physical training, injury from previous exer- 
cise attempts). Furthermore, vigorous exercise requires 
effort and some degree of physical discomfort if one 
wishes to obtain the well-known benefits. The degree of 
discomfort, often measured as “ratings of perceived ex- 
ertion” (Borg, 1998), is directly related to several char- 
acteristics, such as current body weight, the extent of 
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Figure 8.1 The disconnected values model. 


poor fitness, and degree to which the person’s lifestyle 
has been sedentary. Thus, a new approach for effective 
intervention outcomes is needed. 

The DVM is predicated on two postulates that de- 
fine self-motivated behavior that have strong implica- 
tions for promoting exercise behavior, which is often 
missing from existing exercise intervention research. 
First, self-motivated behavior reflects a person’s deep- 
est values and beliefs, that is, the power of purpose 
(Loehr & Schwartz, 2003). Purpose prompts a desire 
to become fully engaged in activities that “really mat- 
ter” in meeting personal goals and future aspirations. 
Second,the primary motivators of normal human be- 
havior are (1) identifying a deeply held set of val- 
ues, (2) living a life consistent with those values, and 
(3) consistently holding ourselves accountable to them. 
Ostensibly, then, an individual whose values include 
health, family, and performance excellence—examples 
of three common values—should be motivated to exer- 
cise because it is consistent with these values. A deeper 
sense of purpose involves shifting one’s attention from 
fulfilling one’s own needs and desires to serving and 
meeting the needs of others. An individual who values 
family, for instance, realizes that by exercising, he or 
she will have more energy and lead a higher quality of 
life in meeting the needs of family members. Perhaps, 
then, the self-motivated drive to develop an exercise 
habit rests, at least in part, on recognizing the incon- 
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sistency between one’s negative habits (i.e., lack of 
regular exercise) and one’s values and then instituting 
a positive new habit of exercise that is strongly con- 
nected to one’s values. As Loehr and Schwartz (2003) 
conclude, “deeply held values fuel the energy on which 
purpose is built” (p. 140). The DVM, the foundation of 
which is acting in a manner consistent with one’s val- 
ues, is illustrated in Figure 8.1. 


Theoretical Foundations of the DVM 


The process of health behavior change that is mani- 
fested in the DVM is predicated primarily on two theo- 
retical frameworks: motivational interviewing (MI) and 
Festinger’s (1957) cognitive dissonance theory. 

Hecht, Borrelli, Breger, DeFrancesco, Ernst, and 
Resnicow (2005) and Miller and Rollnick (2002) describe 
MI is a client-centered method intended to enhance in- 
trinsic motivation for health behavior change by way of 
three essential functions. First, the client collaborates 
with the interviewer to create a safe, supportive, and 
nonjudgmental environment for initiating a change in 
habit. Second, the interviewer explores with the client 
reasons for and against behavior change—its benefits 
and costs—in order to resolve ambivalence. Third, the 
interviewer helps the client develop a sense of autonomy 
(responsibility) for changing behavior. Thus, the client 
decides if change will occur and, if so, how and when. 
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As explained by Miller and Rollnick (2002), MI is 
best described by four postulates that reveal the mecha- 
nisms by which MI functions as a system for behavior 
change in the consulting process. The first postulate is 
that MI is client or person centered in that it focuses 
on the concerns and perspectives of the individual. It 
does not focus on teaching new coping skills, reshap- 
ing cognitions, or reexamining the past. The focus is 
on the person’s current concerns and interests, and ex- 
ploring discrepancies between the person’s own experi- 
ences and values. The second postulate is that MI in- 
tentionally addresses specific changes in behavior. The 
client and interviewer exchange views about the most 
desirable and realistic changes, and the interviewer ad- 
dresses possible barriers to change. 

The third postulate is that MI is a method of com- 
munication rather than a set of techniques. MI is a 
collaborative technique; that is, it is “a facilitative ap- 
proach to communication that evokes natural change” 
(Miller & Rollnick, 2002, p. 25). MI focuses on exploring 
and resolving ambivalence as a key to elicit change. MI 
does not attempt to impose change; it is not coercive. 
Changes must be in the person’s inherent interest and 
must be relevant to the person’s own values and con- 
cerns. Finally, the focus of MI is eliciting the person’s 
intrinsic motivation for change; change is not imposed. 
The goals of MI are to increase the person’s motivation 
to instigate behavior change and to promote long-term 
adherence to new, desirable behaviors. 

Components of MI are collaboration, evocation, and 
autonomy, each of which was followed in this study. Col- 
laboration involves encouraging client self-awareness 
about his or her real world, which often goes unnoticed 
by the client. The DVM enacts a similar strategy by way 
of two processes: (1) pointing out objective evidence of 
current or potential health problems based on test data 
(e.g., abnormal lipids profile scores, poor fitness test re- 
sults) and (2) using the client’s own examples of perfor- 
mance barriers and sample negative habits that likely 
contribute to those barriers. In the evocation stage, mo- 
tivation for change is intrinsic; health behavior change 
involves drawing on the client’s own perceptions, goals, 
and values. It is assumed that the client has the proper 
knowledge, insights, and skills necessary for change. 
Along these lines, the DVM requires clients to acknowl- 
edge the benefits, costs, and long-term consequences 
of their negative, unhealthy habits, and to also detect, 
by way of a self-report inventory, inconsistencies be- 
tween their poor habits and their values. Finally, in the 
autonomy stage, the client’s capacity for self-direction 
is affirmed; the client makes informed choices about 
future directions and reaffirms his or her commitment 


to future behavior changes. The DVM asks the client to 
commit to an action plan in which the client commits to 
a new set of routines that are scheduled and supported 
by the client’s significant others. 

Perhaps the misalignment between one’s behav- 
iors and one’s values is best dealt with by Festing- 
er’s (1957) cognitive dissonance theory. The theory 
posits a tendency for individuals to seek consistency 
among their cognitions (i.e., beliefs, personal views, 
emotions, values). An inconsistency between attitudes 
and behaviors (dissonance) results in an individual’s 
drive to change the attitude to accommodate the be- 
havior. The most important factors that influence this 
drive for change are the number of dissonant beliefs 
and the importance a person attaches to each belief. 
For example, beliefs about, or the importance of, fam- 
ily may be dissonant with ignoring family members, 
not taking the time to mentor children, or not devel- 
oping positive relationships. Dissonance may be re- 
duced or eliminated either through the reduction of 
the importance of the conflicting beliefs, acquisition 
of new beliefs that change the balance, or removal of 
the conflicting attitude or behavior. While cognitive 
dissonance theory provides a valid theoretical founda- 
tion for the current model, the DVM goes beyond the 
recognition of dissonance by asking the individual to 
acknowledge the costs and long-term consequences of 
his or her negative habits and to develop a self-regu- 
lation action plan that carries out cognitive-behavioral 
strategies to replace the negative habit with positive 
new rituals. 

The DVM requires that the client become an ac- 
tive processor of information by becoming aware of 
limitations in his or her job performance, happiness, 
and quality of life; agreeing that his or her unhealthy 
habits are the cause of these limitations; acknowledging 
the costs and long-term consequences of these habits; 
determining personal goals that will overcome current 
limitations; and generating an action plan that replaces 
negative habits with positive routines. 


Negative Habits 


The model begins by acknowledging the existence of 
negative habits, defined as thoughts, emotions, or tasks 
that the person experiences regularly and acknowledges 
to be unhealthy or not in his or her best interests yet re- 
main under the individual’s control. Despite one’s abil- 
ity to prevent or stop these negative habits, one contin- 
ues to experience them. In this example, not exercising 
and poor nutrition are negative habits that need chang- 
ing. Quality of life suffers. 
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The primary reason individuals engage in negative 
habits is because the perceived benefits of maintain- 
ing the habit outweigh its costs and long-term conse- 
quences. A habit does not exist without benefits. For 
example, the negative habit of exhibiting anger in re- 
sponse to frustration has the perceived benefits of 
prompting action, allowing one to maintain situational 
control, and permitting the emotional release of un- 
pleasant feelings. The costs of anger (e.g., alienating 
others, poor social relationships, heightened stress) and 
long-term consequences (e.g., developing heart disease 
and hypertension, lack of respect and trust by others) 
are either not acknowledged or perceived as less im- 
portant to the person’s short-term goals. Under these 
conditions, the negative habit persists. 


Performance Barriers 


A performance barrier is operationally defined as a per- 
sistent thought, emotion, or action that compromises 
and creates obstacles to high-quality performance 
(Dunn et al., 1998). Whether these barriers are actual 
(e.g., injury, anger) or perceived (e.g., time restraints, 
discomfort, anxiety), they are always controllable and 
thus changeable. For instance, the emotional barrier of 
anxiety (i.e., worry) can be controlled when one ad- 
dresses the source of concern and develops adaptation 
strategies that overcome these thoughts. A person who 
is uncomfortable and self-conscious about exercising 
among younger, fitter, thinner individuals at a fitness 
facility can focus on his or her exercise regimen, while 
ignoring others in the room. A person who has time 
restraints can develop time management strategies and 
use social support from significant others to allow for 
exercise time. 

The importance of performance barriers in the DVM 
is their root cause—negative habits. These behavioral 
tendencies, or habits, are labeled negative because (1) it 
is generally acknowledged that they have a deleterious 
effect on the person’s quality of life, or some aspect of 
it, and (2) continued expression of the negative habits 
is directly linked to problems and limitations in work 
performance. For example, the negative physical habit 
“lack of exercise” will lead to low energy and fatigue. 
The emotional negative habit of persistent anxiety will 
lead to the negative habit of poor (slow, inaccurate) 
decision making. The negative physical habit of poor 
work-life balance results in poor relationships with fam- 
ily. One function of the model, then, is to help the client 
detect negative habits and how they lead to undesirable 
performance in various aspects of the client’s life, not 
only health. The primary goal at this stage, after nega- 


tive habits have been associated with performance limi- 
tations, is to begin the process of examining the reasons 
for, or benefits of, maintaining these negative habits, in 
this case, lack of exercise. 


Benefits and Consequences 
of Negative Habits 


There are benefits to each of our negative habits. If 
there were no benefits, the negative habit would not 
continue. As discussed earlier, the benefits of not ex- 
ercising, for example, include having more time to do 
other things, not experiencing the discomfort of physi- 
cal exertion, and not having to spend money on things 
like fitness club memberships and exercise clothing. 

There are, of course, several short-term costs and 
long-term consequences to not exercising. 

These include reduced fitness, weight gain, and 
higher stress and anxiety (both of which can be reduced 
with exercise). The long-term consequences of these 
costs include poor physical and mental health, reduced 
quality of life, and, in some cases, shorter life span. Are 
these costs acceptable? If they are, then the negative 
habit of not exercising and maintaining a sedentary life- 
style will likely continue. However, if the costs are far 
greater than the benefits, and the person concludes that 
these costs are unacceptable, then a change in behavior 
is far more likely. Perhaps the most important factor in 
changing health behavior in the model is linking the 
costs of inactivity to the person’s deepest values and 
beliefs. 


Determining One’s Deepest 
Values and Beliefs 


The DVM includes a component virtually ignored by 
researchers—providing intervention content that pro- 
vides a sense of purpose, that is, “the energy derived 
from connecting to deeply held values and a purpose 
beyond one’s self-interest” (Loehr & Schwartz, 2003, 
p. 131). The authors explain self-destructive behaviors 
and negative habits (e.g., poor nutrition, lack of exer- 
cise, high stress) as reflecting a “lack of . . . firm beliefs 
and compelling values (that are) easily buffeted by the 
prevailing winds. If we lack a strong sense of purpose 
(i.e., what really matters to us; our passion) we cannot 
hold our ground when we are challenged by life’s inevi- 
table storms” (p. 133). 

If you were to give individuals a list of values— 
what they consider to be their beliefs about what is 
really important to them—and then ask them to rank 
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these values, they would probably rank health and fam- 
ily near the top. Sample values include integrity, happi- 
ness, honesty, character, excellence, commitment, and 
concern for others. Perhaps the values that are most 
commonly selected by clients are health, family, faith, 
and kindness. 

In summary, the decision to begin and maintain 
an exercise program is more likely if (1) a person ac- 
knowledges that the costs and long-term consequences 
of a negative habit are greater than the benefits, (2) 
that these costs run counter to the person’s deepest 
values and beliefs about what is important, and finally 
(3) that the discrepancy between their negative hab- 
its and their values is unacceptable. Thus, behavior 
change is more likely to be permanent when the client 
concludes that life satisfaction is linked to behaving 
in a way that is consistent with his or her deepest 
values. 


Establishing a Disconnect 


To help clients detect an inconsistency between their 
values and their negative (self-destructive) habits, sport 
psychology consultants might ask non-exercising cli- 
ents, “To what extent are your values consistent with 
your actions? If you value your health, for instance, do 
you have habits that are not good for you and, there- 
fore, inconsistent with your values? What about your 
family? Do you value your spouse, children, or parents? 
If you lead a sedentary lifestyle and are not involved in 
a program of exercise, yet one of your deepest values 
is maintain good health, to what extent is your value 
inconsistent with your behavior? Is there a disconnect 
between your beliefs about good health and your un- 
healthy behavioral patterns?” We will now describe the 
most common models in exercise psychology and then 
provide ways in which each can be applied in exercise 
settings. 


Acceptability of the Disconnect 


If health behavior change is to occur, two processes are 
needed. First, individuals must acknowledge that the 
negative habit (e.g., not exercising regularly) is incon- 
sistent with their most important values. Second, they 
must conclude that this disconnect is not acceptable. 
“Is it OK with you that your decision not to exercise 
regularly is inconsistent with your values of health, 
family, and faith, especially after knowing the costs 
and long-term consequences of this negative habit?” If 
they respond that the disconnect is acceptable, which 
is entirely possible, then no change in their unhealthy 


habit will likely occur. Then the practitioner must iden- 
tify another disconnect between negative habits and 
values that the individual has listed. Only when the 
person finds the disconnect unacceptable will he or she 
commit to behavior change and agree to carry out an 
action plan. 


Developing a Self-Regulation Action Plan 


The person’s decision to initiate an exercise program is 
followed by development of a detailed self-regulation 
action plan. This involves determining how the individ- 
ual will develop a habit of regular exercise during the 
week. Additional changes related to improved sleep or 
eating habits are also possible; however, it is important 
not to make too many changes in unhealthy habits at 
one time (Loehr & Schwartz, 2003). 

The action plan primarily involves of three factors 
that will markedly enhance the individual’s permanent 
commitment to regular exercise: (1) a specific time 
within a 24-hour period for exercise engagement; (2) a 
set of routines that support the exercise habit (e.g., se- 
lected thoughts and behaviors in which the individual 
will engage prior to, during, and following the exer- 
cise session; exercising with a friend and promoting 
other forms of social support; minimizing distractions 
that will interfere with exercise plans); and (4) link- 
ing these specific times and routines to the individual’s 
deepest values and beliefs, thereby removing the exist- 
ing disconnect. Finally, the practitioner develops a self- 
regulation action plan consisting of new routines that 
are built into the client workday. These normally in- 
clude pre-sleep rituals (e.g., no food or alcohol within 
an hour of bedtime, planned relaxed activity, posi- 
tive communication with family members); sleep and 
waking times; times for exercise, meals, and recovery 
breaks; times to connect with family/significant others; 
and other rituals linked to each dimension and the cli- 
ent’s values. 


Research Support of the DVM 


The DVM is not without empirical support. Two stud- 
ies have examined the model’s efficacy in exercise 
settings. Anshel and Kang (2007a, 2007b) examined 
the effect of the DVM among university employees in 
two action studies. In both studies, 100 participants 
engaged in the DVM as part of their orientation to 
thel0-week program; this involved use of a workbook 
and DVD that communicated the model’s primary con- 
cepts. Clients were also assigned a fitness coach, with 
whom they met once per week, and also met individu- 
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ally on one occasion, and in weekly small group ses- 
sions, with a registered dietician. Selected measures of 
fitness and blood lipids were compared at baseline and 
immediately following the program. Separate MANO- 
VAs showed significant improvement from baseline to 
post-intervention scores for measures of strength, car- 
diovascular fitness, and percent body fat (ps < .001), 
while blood lipids were significantly improved. LDL 
and HDL were markedly lower and higher, respec- 
tively. Triglycerides were also reduced markedly on 
the post-test. 

The DVM served as the framework for delivery of 
the intervention. Among other tasks, participants were 
asked to identify their negative (i.e., unhealthy) habits 
then list their values and acknowledge the disconnect 
between the two lists. For example, several individuals 
volunteered that they possessed unhealthy eating hab- 
its and had not engaged in a habit of regular exercise in 
many years—contrary to numerous passages in Scrip- 
ture that support healthy habits, health, family, integ- 
rity, honesty, excellence, happiness, and compassion— 
and yet their values included faith. All participants 
found at least one disconnect between their decision 
not to exercise or eat properly and at least one of their 
values. They also acknowledged that given the costs 
and consequences of maintaining these negative habits, 
the disconnects were unacceptable. Participants then 
voluntarily participated in developing an action plan 
that included a schedule for exercising and involved 
developing proper eating and sleeping habits and be- 
ing more self-aware of their self-destructive behavior 
patterns. According to post-program survey data, the 
participants agreed that the costs of the disconnect and 
their wish to live a longer, healthier life served as a 
primary source of motivation that fostered adherence 
to the new routines. 

Similar results were obtained in a study of police 
officers (Anshel & Kang, 2008) in which the officers 
agreed that their habits of maintaining a sedentary life- 
style and eating too many high-fat foods, especially in 
large portions, were inconsistent with their values of 
high-quality job performance and ensuring good health 
so they can provide for their family. Officers agreed that 
their relatively high rate of adherence to healthier new 
routines was linked to DVM program content. While 
each component of the model has not been directly 
tested, the DVM has served as the foundation for pro- 
gram content that has resulted in promising results and 
extraordinary adherence rates and appears to touch a 
nerve in participants, who, for the first time, are exam- 
ining the consequences of self-destructive behavioral 
patterns. 


APPLICATION OF THE DVM: A BRIEF 
CASE STUDY 


Sally was a non-smoking 38-year-old married mother 
of one living in the southeastern United States. She 
weighed 190 pounds, her percent body fat was 36%, 
and her waist circumference was 38 inches. Sally’s two 
main problems, perhaps not surprisingly, were the ab- 
sence of regular (daily) exercise and overeating, par- 
ticularly large portions within an hour of going to sleep. 
She admitted to eating of a high-fat, low-fiber diet, not 
uncommon in the southern United States, and not eat- 
ing raw vegetables. Two years earlier she joined a fit- 
ness club but stopped attending the facility after four 
visits. She claimed to have started exercise programs 
on four previous occasions in recent years and to have 
started “more diets then I can count.” 

With respect to exercise, she claimed that cardio- 
vascular exercise is very uncomfortable, particularly for 
her arthritic knees. She had not received fitness coach- 
ing, however, on ways to improve cardiovascular fitness 
through the use of a stationary bicycle, which, she ac- 
knowledged, would place minimal physical stress on 
her lower limbs. Her goals were to lose weight (fat), 
increase muscular strength, and have more energy for 
her family, especially after coming home from work. 
She knew that her medical problems will worsen as she 
ages. In addition, Sally had strong religious beliefs and 
felt she was not living a life consistent with Scripture, 
which pontificates the virtues of a healthy lifestyle. 

Two coaches were involved in Sally’s 10-week pro- 
gram: a fitness coach employed at a local fitness club, 
and a registered dietician. The fitness coach provided 
fitness tests (e.g., submax VO,, upper and lower body 
strength, percent body fat, blood pressure, waist cir- 
cumference) and then prescribed a fitness program 
based on test results. The coach then worked with her 
each week on improving both her strength and cardio- 
vascular conditioning. 

The registered dietician recorded Sally’s current 
diet and helped her make proper food choices, keep- 
ing in mind her eating preferences, much of them less 
than nutritional. In addition, a blood test revealing her 
lipids profile served two purposes: it (1) provided data 
that acted as an incentive to improve healthy behavioral 
patterns and (2) served as a baseline measure against 
which to compare post-program test scores. The fitness 
and blood tests were conducted within a week before 
and immediately after the program. 

The program began by introducing Sally to con- 
cepts in the DVM in both written and verbal forms. 
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Six steps ensued. First, Sally was asked to develop a 
mission statement about the intended outcomes of the 
program. Loehr (2007) uses the concept of “ultimate 
mission” to reflect “the thing that continually renews 
your spirit . . . the indomitable force that moves you to 
action when nothing else can” (pp. 43-44). Sally was 
asked to indicate the most important goals she wanted 
and needed to achieve during her lifetime (e.g., “What 
makes your life worth living?” “In what areas of your 
life must you truly be extraordinary to fulfill your des- 
tiny?”). Her answers included serving God (or Jesus), 
following Scripture, being an extraordinary mother 
and wife, performing work at the highest level, being a 
leader in the community, or serving as a role model or 
mentor to others. 

The second task was to identify the negative habits 
that she felt most impaired her quality of life, energy, 
and professional career. In order to understand why she 
maintained those undesirable habits, she listed their 
benefits. This is the model’s cost-benefit tradeoff seg- 
ment. The benefits of eating a large bowl of ice cream 
just before bedtime almost nightly, for example, included 
enjoying the taste of ice cream, satisfying hunger, and 
not feeling hungry in the middle of the night, as well as 
the ice cream’s convenient location (in the freezer) and 
the lack of preparation involved. Then she listed the 
costs and long-term consequences of this habit. These 
included the high fat content of the ice cream and a high 
number of ingested calories, weight gain, increased level 
of bad cholesterol and triglycerides, and greater likeli- 
hood of heart disease and other diseases. Perhaps the 
most important disadvantage (consequence) of main- 
taining this unhealthy habit was the possibility of be- 
ing deprived of the chance to see her children grow up, 
graduate from college, and marry, and perhaps the loss 
of the opportunity to become a grandparent. 

In the third segment, Sally was asked to read a list 
of 40 values and to identify what she considered to 
be the five most important values, that is, the issues 
about which she felt most passionate and that most 
influenced her behaviors. She designated family, faith, 
health, character, and happiness. She was then asked to 
make two lists and place them adjacent to each other. 
The left column consisted of her unhealthy habits (e.g., 
overeating, eating two fast-food meals a day, avoiding 
fresh vegetables, not exercising, eating pastry and ice 
cream before bed). The right column consisted of her 
values. She was then asked to compare the contents of 
each list, and to identify areas that were misaligned, or 
not consistent. 

Sally detected four disconnects. She was then asked 
to contemplate the following statements: “Given the 


costs and long-term consequences of this disconnect, 
do I find the inconsistency between my negative habits 
and values acceptable? Can I live my life with these dis- 
connects?” We agreed that if she answered yes—that is, 
that the disconnect was acceptable—she was not likely 
to change the negative habit, at least in the near future. 
However, if she concluded that the disconnect was un- 
acceptable, given the costs and consequences of this 
disconnect, it was likely she was ready to engage in an 
action plan for replacing the negative habit with posi- 
tive, healthier routines. Acknowledging the unaccept- 
ability of the disconnect, or the costs and consequences 
of habits incompatible with one’s values, is at the core 
of the DVM. 

Sally concluded that maintaining a disconnected 
lifestyle was unacceptable and that she was ready to 
replace unhealthy habits that were depriving him of en- 
ergy, happiness, and quality of life. For example, she 
agreed that her ice cream would be consumed at least 
two hours before bedtime, and only three times per 
week, not every night. Sally also concluded that living 
a life more consistent with her values meant continuing 
to meet with her fitness and nutrition coaches over the 
coming year, at least until changes in her exercise and 
eating routines were comfortable and permanent. 

Most individual are motivated by numbers (Loehr, 
2007). One component of effective interventions for 
changing health behaviors is testing. Quantitative data 
allow the individual to compare test scores, ostensibly 
observing favorable changes on test scores, a reflection 
of improved health (Anshel & Kang, 2007a, 2007b). 
Examples of tests include fitness, blood lipids, weight, 
waist circumference, and body mass index. The results 
of Sally’s tests, conducted before and immediately after 
the program, indicated improved lipids profile scores 
for LDL, HDL, and triglycerides. All scores fell within 
the normal range. In addition, she obtained improved 
upper and lower body strength and cardiovascular fit- 
ness (i.e., submaximal VO, score), reduced her waist- 
line by 4.5 inches, and reduced her percent body fat 
from 32% to 27%. 

In responses to interview questions, Sally indicated 
experiencing improved energy at work and for family 
after work, and a generally positive feeling of well- 
being. A particularly important self-reported finding 
was her persistence in maintaining both exercise and 
dietary habits. During the program, Sally attended 24 
of 30 (80%) planned exercise sessions, in which she 
engaged in both cardiovascular and strength training. 
She stopped eating ice cream and other pastry within 
an hour of bedtime and maintained several changes in 
eating habits based on the advice of her nutrition coach 
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(e.g., eating breakfast, reducing portions at meals, 
avoiding high-fat foods in the evenings, especially be- 
fore bedtime). Finally, consistent with the DVM, Sally 
revealed that a strong motivating factor that compelled 
her to change her self-destructive habits was her de- 
sire to live a life consistent with her value system. She 
wanted to be a proper role model to her children and 
improve her relationships with others, including her 
husband. 

Sally was also asked in the interview to indicate 
the ways in which the program contributed to her deci- 
sion to initiate and maintain changes in her exercise 
and eating behaviors. She indicated that four factors fa- 
cilitated her commitment to changing her habits of non- 
exercise and poor eating. First, she maintained positive 
relationships with her two coaches. She established a 
meaningful relationship with them and respected their 
skills. Chenoweth (2007) lists respect and admiration 
of exercise coaches as primary components of coach 
loyalty and adherence to their advice. Along these lines, 
Rollnick, Miller, and Butler (2008) assert that establish- 
ing good rapport is among the primary objectives of 
effective interventions because changing behavior be- 
gins with establishing trust with a client. For Sally, the 
coaches provided detailed guidance, instruction, posi- 
tive and constructive feedback, and emotional support, 
which encouraged her to maintain progress toward im- 
proving her fitness. 

Obtaining baseline (pre-test) scores prior to the 
program was another factor that contributed to Sally’s 
motivation in the program. Sally was “very surprised” 
and “depressed” (not in the clinical sense) by the extent 
of her poor blood lipids scores. Her scores indicated 
premature heart disease, with a very uncertain outcome 
if there were no changes in her lifestyle. As indicated 
earlier, quantitative data serve as an important source 
of motivation to maintain exercise participation (i.e., 
adherence). Sally’s values checklist was a valuable re- 
minder of what was really important to her. Her poor 
health was inconsistent with her wish to be an effective 
mother, wife, employee, and devotee to the Lord. 

Finally, Sally was an extraordinary client in carry- 
ing out her action plan and developing a new set of 
routines. Her family, especially her husband, was par- 
ticularly helpful in supporting her mission to break bad 
habits and have a higher quality of life. While there was 
no formal measure of quality of life, Sally reported “just 
feeling better and having more time to do the things 
that really matter.” Her 24-hour time-managed action 
plan included specific times for exercise, meals, snacks, 
recovery breaks, and contact with loved ones and col- 
leagues; pre-sleep rituals; and scheduled times for sleep 


and waking, at least during the week. Weekends were 
purposely unstructured with the exception of church at- 
tendance, which remained a planned routine. In fact, 
her church group served as a source of social support, 
reminding her that improving her health is consistent 
with Scripture. In this way, Sally linked her exercise and 
dietary habits to a renewed spiritual life. 


IMPLICATIONS AND FUTURE DIRECTIONS 


Traditionally, and understandably, research and prac- 
tice in behavioral medicine have been concerned pri- 
marily with the psychological and behavioral factors 
that influence short-term and long-term health, and the 
long-term adherence to healthy habits (Ribisl & Hum- 
phreys, 1998). The DVM provides an opportunity for 
behavioral medicine practitioners to address a grow- 
ing yet unmet need to promote physical activity to an 
increasingly unhealthy population in the United States 
and elsewhere. 

An important implication of the DVM is its ex- 
tensive use of behavioral, as opposed to pathological, 
intervention strategies. While one must be trained to 
apply the model’s components, not unlike motiva- 
tional interviewing, for instance, licensure in psychol- 
ogy is not required. Improving participation rates in 
exercise behavior requires the communication of the 
results of behavioral assessments to the client. Behav- 
ioral assessment involves “the collection and analy- 
sis of information and data in order to identify and 
describe target behaviors, identify possible causes of 
the behaviors, select appropriate treatment strategies 
to modify the behaviors, and evaluate treatment out- 
comes” (Tkachuk, Leslie-Toogood, & Martin, 2003, 
p. 104). Behavioral assessment is well within the abili- 
ties of mental health professionals, behavioral medi- 
cine practitioners, and fitness coaches. 

Creative new approaches to changing health behav- 
ior, including exercise, are needed. As Glasgow et al. 
(2004) have concluded, “If we are serious about evidence- 
based behavioral medicine and about closing the gap 
between research findings and application of these find- 
ings in applied settings, we cannot continue “business as 
usual’” (p. 11). Nicassio, Meyerowitz, and Kerns (2004) 
and Prochaska et al. (2008) suggest the use of multiple 
specific methodologies for optimal intervention effec- 
tiveness. As Ockene (2001) correctly concludes, “change 
is a process, not a one-time event, and we can’t expect 
people to make changes at a level for which they’re not 
ready. Our interventions need to be directed to where the 
individual is” (p. 45). 
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More research is needed to understand the mecha- 
nisms through which interventions achieve efficacy. 
Researchers need to examine the antecedents and 
clinical issues that influence lifestyle change. Given 
the promising findings of the relatively scant available 
research on the DVM, future research on the DVM is 
warranted. 
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Emerging and converging evidence supports the per- 
spective that the mind and body are inextricably linked 
and function in an integrative manner to mediate the 
manifestation of maladaptive autonomic nervous sys- 
tem (ANS) responses, which can result in symptoms 
and eventual illness. In addition, psychological profiles 
consisting of various traits and behavioral tendencies 
have been shown to play an important role in protecting 
individuals from disease and mental disorders. Identifi- 
able mind-body processes and interactions can also be 
harnessed therapeutically to ameliorate symptoms and 
promote well-being (Moss, McGrady, Davies & Wickra- 
masekera, 2003). 

While this may be common knowledge, what has 
not been adequately explicated and disseminated to 
frontline clinicians are plausible integrative conceptual/ 
explanatory frameworks that guide patient diagnostics 
and intervention beyond the cursory. For example, a 
practitioner could readily arrive at a diagnosis of panic 
disorder on the basis of self-report and subsequently 
initiate cognitive-behavioral therapy, or a psychiatrist 
could prescribe medication to treat depression. How- 
ever, what is the probability that a specific patient will 
be amenable to cognitive-behavioral therapy or capable 


Integrative Diagnosis 
and Intervention: The 
High-Risk Model of 
Threat Perception 
Revisited 


Roland A. Carlstedt 


of engaging, let alone benefiting, from it, or the odds 
that a depressive will comply with a prescription sched- 
ule and experience positive effects of a drug? 

What can be done to obtain greater insight into key 
processes and behaviors that are crucial to the diag- 
nostic and intervention process that are not apparent 
at face value, on the basis of self-report or clinical intu- 
ition? Could a practitioner, using a conceptually sound 
or relevant assessment battery or strategy at intake, be 
able to predict intervention amenability and compli- 
ance as well as mind-body response tendencies at base- 
line and in response to a treatment method? Moreover, 
to what extent could a patient’s course of intervention 
be tracked, monitored, and analyzed in the context of 
real-world stimuli and stressors to establish the efficacy 
of a treatment modality? Importantly, what analytic 
methods can be used to determine statistically, at the 
level of the individual patient, longitudinal changes in 
mind-body responses, especially in ecological settings, 
for comparative purposes and the development of indi- 
vidualized databases of neuropsychophysiological func- 
tioning, symptom manifestation, cognitive and motor 
performance, well-being, and mind-body/mental health 
outcomes (intervention efficacy)? 
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Increasing levels (in terms of evidentiary value) of 
diagnosis, intervention, efficacy testing, and general 
analysis of mind-body functioning are necessary to ad- 
equately address critical clinical issues that can affect 
the evaluation and treatment process. Reaching diag- 
nostic conclusions on the basis of patient self-report 
and clinical intuition without further testing and insight 
into what are often subliminal mind-body processes and 
cognitions that can affect the accuracy of a diagnosis, in- 
tervention selection, and efficacy is no longer tenable. 

An integrative and conceptually based approach 
extends beyond initial impressions and practitioner as- 
sumptions to higher levels in the information, analytic, 
and evidence hierarchy. It involves the use of multi- 
faceted assessment batteries and intervention proce- 
dures, efficacy testing, longitudinal monitoring, and 
data acquisition and storage methods for descriptive- 
exploratory-diagnostic, inferential-analytic, and clinical 
research purposes. 

Central to such an all-encompassing integrative 
approach are models that enhance the accuracy of the 
clinical investigative/diagnostic process and potency/ 
efficacy of interventions. Such models should have 
isolated predictor/independent and criterion/outcome 
variables and interactions among primary higher-order 
(PHO) individual difference factors that are intimately 
associated with or linked to key components or media- 
tors in the health, mental health, and mortality equa- 
tion, including external attending to stimuli (attention), 
physiological reactivity (ANS activation), and internal/ 
subliminal cognitive processing/strategic planning/cop- 
ing (subliminal attention). 

One particular promising model, the high-risk model 
of threat perception (HRMTP) is explicated below (Wick- 
ramasekera, 1988). Conceptualized in the 1980s on the 
basis of independent lines of research in the realms of 
psychophysiology, health and personality psychology, 
behavioral medicine, and genetics, this model has gen- 
erated over 100 peer-reviewed publications, but, as is 
frequently the case in the fields of mental health and 
behavioral medicine, sometimes the best models and 
research are not adequately disseminated across disci- 
plines and end up languishing in the archives (Addis, 
2002). However, since the HRMTP is integrative and 
highly credible in accounting for a host of clinical issues 
and phenomena relating to patient diagnosis and inter- 
vention, it should be revisited and seriously considered 
by researchers and practitioners alike. Clinicians who 
have used the HRMTP to guide practice have come to 
appreciate its diagnostic sensitivity and ability to pre- 
dict intervention amenability and outcome (McGrady, 
Lynch, Nagel, & Zsembik, 1999). As such, it has be- 


come a niche/insider research and practice model that 
should be receiving wider scrutiny and consideration by 
both researchers and practitioners. 


BACKGROUND 


The HRMTP (Wickramasekera, 1988) is a theoretical 
and applied model that attempts to assess and predict 
the risks of psychological and physical symptoms and 
illness posed by specific mind-body interactions. It has 
isolated a set of PHO risk factors (predictor variables) 
that have been shown to increase stress, drive physi- 
cal symptoms, and influence intervention amenability, 
compliance, and efficacy. These factors are (1) hypnotic 
susceptibility (HS), (2) neuroticism (N), and (3) repres- 
sive coping (RC). In contrast to better-known guiding 
conceptual foundations that have made their way into 
clinical manuals and handbooks, including the stress- 
moderation, constitutional predisposition, illness-behav- 
ior models, along with independent/singular constructs 
such as type A personality, neuroticism, hardiness, and 
optimism, which tend to be unidimensional in their 
composition, the HRMTP advances multidimensional 
(integrative) driving hypotheses, predictions, research 
designs, and clinical procedures (see Hogan, Johnson, & 
Briggs, 1997, for an overview of the above cited compet- 
ing models and constructs). The HRMTP emerged from 
a comprehensive review of competing insular models in 
health psychology and behavioral medicine. It led to the 
isolation of the above PHO individual difference factors 
as primary mediators in the health and mental health 
equation through the use of an integrative diagnostic 
and intervention framework. 

In addition to its comprehensive system of pa- 
tient evaluation, the HRMTP also advances an eclec- 
tic multifaceted approach to intervention consisting of 
psychophysiological psychotherapy, hypnosis, biofeed- 
back, and cognitive-behavioral therapy (Wickrama- 
sekera, 1998). The application of these interventions 
is based on constellations of so-called risk factors that 
have been shown to predict intervention amenability. 
For example, a patient who is high in HS and N and low 
in RC would not be prescribed the same intervention as 
a patient exhibiting the opposite profile. The HRMTP 
approach does not assume that everyone will benefit 
from the same intervention and has demonstrated that 
a discriminating and individual differences—based ap- 
proach to treatment is more effective than the applica- 
tion of interventions en masse. 

A major goal of the HRMTP approach to interven- 
tion is to illuminate and document incongruence be- 
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tween verbal reports of distress and the actual under- 
lying psychophysiology of patients during episodes of 
dysfunctional behavior, somatic complaints, and illness. 
The extent to which a patient’s verbal report of pain or 
distress is consistent with actual medical tests and/or 
psychophysiological data frequently is consistent with 
or can be predicted on the basis of a patient’s constel- 
lation of risk factors (see further on in this chapter). 
For example, somatizers and hypochondriacs, most of 
whom appear to be high in HS and N and low in RC, 
often report acute pain and distress that cannot be sub- 
stantiated or validated on the basis of objective clinical 
tests. By contrast, many patients who are low in HS and 
N and high in RC tend not to report symptoms or psy- 
chological distress, yet tests reveal that they have medi- 
cal disorders or psychological problems that they were 
not consciously aware of. Such mind-body incongruence 
is exposed by continuous monitoring of the physiology 
of patients during psychotherapy, or by comparisons of 
self-report with objective medical tests. Ultimately, psy- 
chophysiological and medical data is used to validate or 
refute a patient’s self-report to arrive at a more accurate 
diagnosis and to intervene appropriately to alleviate 
symptoms and maladaptive behavior. 

The ability to expose mind-body incongruence is 
central to the HRMTP intervention strategy, since there 
is a tendency on the part of practitioners to readily be- 
lieve that “what you see is what you get” when it comes 
to patient body language, verbalizations, and self-report, 
despite documented inconsistencies between external 
behavior, behavioral cues, and actual internal (sub- 
liminal) psychophysiological reactivity (Fahrenberg & 
Myrtek, 1996; Wickramasekera, 1988). Inaccurate in- 
terpretations of patients’ body language, verbalizations, 
and self-reports can lead to faulty diagnoses and clinical 
decisions as well as inappropriate applications of inter- 
ventions. For example, because the fact that a patient 
exhibits supposedly normal body language does not 
necessarily mean that he or she is not experiencing un- 
derlying elevated sympathetic nervous system reactiv- 
ity or hypertension. Overtly noticeable body language 
also can be a temporally isolated (post-facto) reaction 
to a preceding event, a response that is often fleeting 
and does not accurately reflect a patient’s predominant 
ANS state. For example, patients who verbally express 
anger are not necessarily out of control psychologically. 
An inciting incident or animated response to therapist 
questioning does not necessarily warrant an immedi- 
ate diagnosis of, say, anger management disorder. It is 
presumptuous to assume that body language, verbaliza- 
tions, or self-report will reveal the same thing in all pa- 
tients, as though a facial expression or verbal emoting 


in one patient will reflect the same concomitant physi- 
ological responses in another one (Carlstedt, 2004). 
Consequently, according to the HRMTP, it is important 
to continuously monitor and analyze the physiology of 
patients during psychotherapy before attaching clinical 
meaning to patient body language, verbalizations, and 
self-report. Unfortunately, physiological monitoring of 
patients is rarely done, making it difficult to validate 
concurrently or criterion reference practitioner analyses 
of patients’ behavior or self-reports. However, if one 
does not know the underlying physiology of a patient, it 
is speculative to assume congruence exists between the 
observable behavior and what a practitioner believes it 
to mean. 

The HRMTP approach to interventions has shown 
that in addition to revealing mind-body incongruence, 
shifts in physiological reactivity that are elicited during 
psychotherapy reflect the perception of threat moving 
from unconscious to conscious memory, an event that 
is thought to occur when conflict is brought to con- 
sciousness (Wickramasekera, 1988, 1998). The concept 
of perception of threat is another central tenet of the 
HRMTP, with differential interactions of HS, N, and RC 
and their manifestations on health expected to be the 
greatest under conditions of high stress, when one’s 
perceived well-being is threatened. Dramatic change in 
physiological reactivity in response to stimuli presented 
during psychotherapy is thought to reflect unconscious 
conflict or perception of threat reaching conscious 
awareness. Such an occurrence is associated with an 
increase in psychological distress but also frequently 
leads to an attenuation of maladaptive physiological 
reactivity, behavior, and symptoms (Wickramasekera, 
1988). For example, a person being monitored during 
psychotherapy may exhibit a highly reactive physiologi- 
cal profile (e.g., high heart rate at baseline, excessive 
sweat activity) yet admit to no psychological distress 
and then suddenly, upon acknowledging previously re- 
pressed trauma or conflict, experience sudden reduced 
physiological reactivity. A person who finally reveals a 
previously unacknowledged emotion (e.g., being un- 
happy about a relationship) often exhibits an immedi- 
ate reduction in baseline and chronically present levels 
of sympathetic nervous system (SNS) arousal and ac- 
companying physical complaints (e.g., excessive muscle 
tension, fatigue) as suppressed feelings and thoughts 
come to consciousness. Immediately thereafter, the per- 
son may feel conscious psychological distress associ- 
ated with a new awareness of an issue he or she did not 
want to confront but may nevertheless be pleasantly 
surprised when chronic symptoms attenuate (Wickra- 
masekera, 1988). Once this occurs, patients are on their 
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way to achieving or restoring mind-body harmony, or 
homeostasis. 

According to Wickramasekera (1998), these dy- 
namic psychophysiological processes reflect “secrets 
that are kept from the mind, but not the body” (p. 81). 
In other words, you can try to fool yourself, but you 
cannot fool your body. The HRMTP predicts that spe- 
cific interactions or constellations of risk factors (HS, 
N, and RC) are sufficient to account for somatic com- 
plaints, or positive physical findings. 


CONCEPTUAL ORIGINS OF THE HRMTP 


The conceptual origins of the HRMTP can be traced to a 
wide-ranging body of theory and research that has im- 
plicated chronic stress as a primary mediator of cardio- 
vascular disease and cancer, which are today’s major 
causes of debilitation and death (Oeppen & Vaupel, 
2002).! Whereas earlier in the century mortality was the 
greatest for infectious diseases, (e.g., the plague, polio, 
small pox) or what Wickramasekera (1988) refers to as 
“diseases of chance,” today behavioral and environ- 
mental factors are recognized as key mediators of mor- 
bidity and mortality. It has been estimated that about 
80% of the visits to primary care physicians involve 
chronic diseases such as arthritis, asthma, diabetes, and 
cardiovascular disease, and that 50% of all deaths are 
attributable an unhealthy lifestyle or so-called diseases 
of choice (Wickramasekera, 1988). The landscape of 
illness today is marked more by chronic stress-related 
diseases, in which psychological factors and behavioral 
choices are central to prevention and treatment. Mount- 
ing evidence suggests that cognition and emotion inter- 
act to affect behavior and lifestyle choices that can ex- 
acerbate, alleviate, or prevent chronic medical disorders 
(e.g., House, Landis, & Umberson,1988; Lepore, Mata, & 
Evans, 1993; O’Leary, 1990). 

Wickramasekera (1988, 2003), in advancing the 
HRMTP, originally isolated nine factors that were hy- 
pothesized to increase the risk of stress-related physical 
symptoms and disease, including “subject variables,” 
which are thought to predispose an individual to ill- 
ness; “situational variables,” or inciting “trigger” events 


1. Readers may notice that many of the following references date 
back decades. Nevertheless, such does not detract from their quality, 
since much of the cited research was of a seminal nature and still has 
an important place in the developmental history of various indepen- 
dent lines of research in behavioral medicine. This research also points 
to the fact that the HRMTP has been understudied in recent years for 
reasons that were elucidated in a general context in chapter 1. 


that often precipitate illness; and “buffers,” which play 
a protective role in preventing symptoms and illness. 
Subject variables include HS, N, and RC. These mea- 
sures, depending upon their constellation and interac- 
tions (e.g., high HS, high N, and low RC), have been 
found to be potent predictors of symptom and illness 
onset, intervention amenability, and compliance and 
efficacy (Wickramasekera, 1988, 2003). Situational 
variables such as major life changes (e.g., loss of one’s 
job, a divorce) and multiple “hassles” that occur over 
a short period of time (e.g., family issues, conflict with 
one’s boss) are thought to increase the negative effects 
of select subject variable constellations. By contrast, 
protective buffers, including social support systems 
(e.g., positive interpersonal relationship; friends) and 
advanced coping skills for managing psychosocial stres- 
sors (e.g., proficiency in meditation), are predicted to 
attenuate the negative influence of constellations of 
subject variables and serve a protective role in staving 
off illness (Wickramasekera, 1988, 2003). 

In order to help readers better understand how the 
above risk and protective factors interact to affect the 
course of symptoms and illness, an overview of the con- 
ceptual bases of these measures is presented. 


SUBJECT VARIABLES 
High HS 


HS is considered a stable individual difference trait 
that may be partially genetically determined (Fromm & 
Nash, 2003). An individual’s level of HS is crucial to 
hypnosis, which can be defined as a psychophysiologi- 
cal state that is marked by an alteration of attention and 
reduction of cognitive awareness and critical-analytic 
thinking and leads to major distortions in perception, 
mood, and memory, as well as significant behavioral 
and biological changes (Wickramasekera, 1988). 

Research suggests that HS is a mode of information 
processing occurring under various conditions but most 
often during states of high or low physiological arousal 
(Wickramasekera, 1988). HS can be viewed as an om- 
nipresent and ongoing cognitive state independent of 
actually being hypnotized. About 10%-15% of the 
population can either readily access the hypnotic mode 
of information processing or are incapable of doing so, 
which also reflects the distribution of population ex- 
tremes in this trait (high HS vs. low HS; ca. 10%-15%; 
Wickramasekera, 1988). 

While people who are high in HS possess an in- 
creased ability to intensely focus on the task at hand, 
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in the context of health, high HS can lead to maladap- 
tive cognitive responses, including the belief that minor 
physical sensations signal major illness. Such distorted 
attending is thought more likely to occur if an individual 
is concurrently high in the second subject variable, N. 
The interaction of high HS and high N is thought to lead 
to fixation on negative and catastrophic cognitions and 
associated visceral sensations and symptoms that occur 
in high neurotics, especially as a function of heightened 
stress. By contrast, people who are low in HS attend too 
little to physical sensations and physiological responses 
and are less attuned to emotions and cognitions that 
may precede or occur, concurrent to bodily reactions 
(Wickramasekera, 1988). 

The neuropsychophysiological mechanisms of HS 
appear to have clinical implications; Wickramasekera 
(1983) found that 85% of asample of 103 patients exhib- 
iting somatic symptoms were either very high or low in 
HS. Three features of both high and low HS are thought 
to increase one’s risk of developing psychophysiologi- 
cal (mind-body) disorders. First, the ability to halluci- 
nate voluntarily and generate rich and vivid images of 
seeing, hearing, feeling, and smelling and engaging in 
fantasy activity up to 50% of waking time, which is 
common to HHS, are thought to have physiological con- 
sequences and likely to lead to somatic conditions. Wil- 
son and Barber (1983), in a study of pregnant women, 
reported that 86% of those who had an illness or physi- 
cal symptoms and directly related them to thoughts, 
fantasies, or memories were high in HS. In addition, 
60% of the HHS group in this investigation reported 
false pregnancies and other false-positive signs, includ- 
ing fetal movements and morning sickness. By contrast, 
only 8% and 16% of comparison groups comprised of 
low- and medium-HS participants reported similar false- 
positive signs. Wickramasekera (1988), in interpreting 
these findings, posited that rich and convincing per- 
ceptual and cognitive experiences that are associated 
with HS, along with the neuropsychophysiological con- 
sequences of these experiences, provide a basis for the 
development of chronic symptoms. For example, while 
low-HS females who experience stomach discomfort in 
the morning are likely to attribute such a symptom to 
the fact that they have not eaten for hours, a high-HS 
female who is fixated on pregnancy is likely to think 
that she is actually pregnant. 

A second feature contributing to risk in people who 
are high in HS is hypersensitivity to psychological and 
physiological change. Hypersensitivity is thought to be 
a learned process of symptom induction, whereby an 
individual who is high in HS exhibits a superior sensory 
memory or ability to transfer information from sensory 


to short-term memory (Ingram, Saccuzzo, McNeil, & 
McDonald, 1979; Saccuzzo, Safnan, Anderson, & Mc- 
Neil, 1982). Wickramasekera (1988) hypothesizes that 
people who are high in HS learn, remember, and con- 
solidate the experience of acute symptoms and pain 
too well, thereby allowing it to become a chronic pain 
disorder. On the basis of this hypothesis, one could pre- 
dict, for example, that patients with chronic or refrac- 
tory back pain of a functional nature are likely to be 
high in HS. 

Another possible learning mechanism of symptom 
induction may be the high-HS individual’s hypersensi- 
tivity to sensory stimuli and a superior ability to dis- 
criminate between visceral sensations. For example, 
without analgesic suggestions, people who are high in 
HS are less tolerant of pain than people who are low 
in HS (Barabasz, 1983; Wickramasekera, 1988). People 
who are high in HS also have been found to have an 
unusual capacity for attention to and absorption in 
subjective events like pain and fear (Tellegen & Atkin- 
son, 1974). This ability may be used to magnify their 
response to even minimal sensory and visceral stimuli 
(Wickramasekera, 1988). The above not only highlights 
maladaptive attending to pain and symptoms on the part 
of individuals who are high in HS, but their ability to 
attenuate pain and symptoms by using their enhanced 
focusing ability, provided that they are administered or 
engage in an intervention modality that is ideally suited 
to them (e.g., clinical hypnosis). 

A third feature contributing to risk in people who 
are high in HS is their ability to voluntarily alter states 
of consciousness and memory functions (Evans, 1977; 
Kihlstrom, 1987). These abilities may be a protective re- 
flex for dealing with biological hypersensitivity (Wick- 
ramasekera, 1988). For example, people who are high 
in HS can easily induce sleep at different times in di- 
verse locations, can wake up at preselected times with- 
out an alarm, and are capable of learning during sleep 
without waking up. Retention for up to 6 months of 
simple information from such state-dependent learning 
has been demonstrated (Evans, 1977). It appears that 
maladaptive and/or aversive physiological responses 
can be learned in states of hyperarousal or hypoarousal 
(such as sleep). Wickramasekera (1988) proposes that 
negative-aversive expectations may alter the content 
of REM dreams and establish maladaptive patterns of 
muscular and vascular responses in sleep. Furthermore, 
people who are high in HS can readily learn fear and 
pain responses but are unaware of what was learned 
and where it was learned. Thus, the phenomena of in- 
cidental learning, source amnesia, or state-dependent 
learning that are associated with HHS may be the basis 
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of the strong resistance to extinction of over-learned 
and consolidated maladaptive responses associated 
with the development of somatic illness (Wickramasek- 
era, 1988). 


Low HS 


People who are low in HS also display three features 
that put them at increased risk of developing somatic 
symptoms or illness: (1) a hyposensitivity to psycholog- 
ical and physiological changes, (2) a tendency to deny 
psychological causation of symptoms and feelings, and 
(3) delay in seeking medical investigation (Wickrama- 
sekera, 1988). 

People who are low in HS are relatively insensi- 
tive to or deficient in attention to interrelationships 
between psychological (verbal-emotional) and physi- 
ological (proprioceptive-interoceptive) states (Wickra- 
masekera, 1988). They tend to engage in a skeptical, 
critical, and analytic mode of information processing 
and tend to deny or attenuate minimal sensory cues 
from their bodies. They tend to lack or do not want to 
use verbal fantasy and imagination and prefer to think 
in specific and distinct terms. Low HS appears to be 
linked to alexithymia, a disorder that is characterized by 
an individual’s lack of ability to use words to describe 
moods and emotions. It was first identified in people 
with psychosomatic disorders by Sifneos, Apfel-Savitz, 
and Frankel, (1977), who found that 73% of individu- 
als who were classified as being low in HS were alexi- 
thymic, compared to only 8% of individuals who were 
high in HS. Alexithymics tend to attribute psychological 
changes to external physical changes and are likely to 
verbally inhibit or deny their feelings. When viewed in 
the context of trauma, their verbal inhibition has been 
associated with higher levels of physiological reactivity 
(Pennebaker, 1985). Consequently, for individuals who 
are low in HS, somatic symptoms may be the physi- 
ological manifestation of the verbal inhibition of trauma 
and psychosocial conflicts (Wickramasekera, 1988). 

People who are low in HS may also be inhibited 
in resetting dysfunctional neurogenic (hypothalamic- 
pituitary-adrenal) feedback systems after stress inci- 
dents. That is, arousal levels or excessive sympathetic 
nervous system reactivity only slowly return to base- 
line states. Wickramasekera (1988) hypothesizes that 
the ability of high-HS individuals to enter states of al- 
tered consciousness (e.g., hypnosis) may facilitate the 
use of central nervous system processes like suggestion 
to reset dysfunctional peripheral (autonomic nervous 
system) feedback systems. For example, the neurogenic 
regulation of blood pressure through the resetting of 
baroreceptors, thereby restoring homeostasis after a 


stress incident may involve such dynamics (Cannon, 
1932). Individuals who are low in HS also appear to 
be more susceptible to psychosocial stress disorders 
because they are less aware of psychological stressors 
and deny the role of psychological factors in physical 
dysfunction (Wickramasekera, 1988). 


Additional Findings 


Barber (1984), in a review of investigations on the role 
of HS in altering internal physiological processes, came 
across various dramatic case studies that attest to such, 
including instances of warts, burns, and allergies being 
alleviated through hypnosis. For example, in a well- 
controlled study, Ikemi and Nakagawa (1962) reported 
that patients with a leaf allergy exhibited or suppressed 
dermatitis on the basis of hypnosis or suggestion alone. 
That is, patients, without knowing whether a leaf was 
caustic or harmless, exhibited allergic symptoms to 
leaves on the basis of suggestion alone. Findings from 
this study suggest that when individuals have been sen- 
sitized to skin contact by an allergen, their hypersensi- 
tive response to the allergen is reduced when they are not 
aware that they are in contact with the allergen (Barber, 
1984). Barber concluded that an allergic response can 
be induced by the feeling, thought, or emotional belief 
that one is being stimulated by an allergen, even if one 
is not. This suggests that some immune responses, such 
as the T-cell-mediated skin response to an allergen, may 
be significantly influenced by what Barber refers to as 
“feelings-thoughts-imaginings-beliefs.” 

Although Barber’s review primarily presents dra- 
matic instances of hypnotically mediated symptom 
attenuation in non-life-threatening afflictions, hypno- 
sis and HS have also been shown to affect the course 
of major diseases. For example, Greenleaf, Fisher Mi- 
askowski, and DuHamel (1992) reported that coronary 
bypass patients who were in the medium range on HS 
stabilized more rapidly in the intensive care unit than 
those who were high or low in HS. Consistent with 
Wickramasekera’s (1988) predictions, high or low HS 
was found to be a significant predictor of recovery in 
the ICU, independent of the experimental application of 
hypnosis to patients in this investigation. 

HS has also been studied in the context of phobic 
behavior. John, Hollander, and Perry (1983) reported 
55% of asample of women who were phobic to snakes, 
spiders, or rats to be high in HS. Gerschman, Burrows, 
Reade, and Foenander (1979) also found 48% of a 
dental phobia sample to be high in HS. Both studies 
suggest that high HS may predispose an individual to 
an inability to cope with stress associated with phobic 
disorders. 
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HS has also been used to differentiate serious psy- 
chological disorders, including hysterical psychosis and 
schizophrenia. Spiegel and Fink (1979) found individu- 
als who were diagnosed with hysterical psychosis to be 
mostly high in HS. Trance states, rapid and floral psy- 
chotic decompensation, delusions, ideas of reference, 
loose associations, and affect states ranging from in- 
difference to intense agitation observed during hysteri- 
cal psychotic episodes have been associated with high 
HS (Spiegel & Fink, 1979). By contrast, schizophrenics 
tend to exhibit little or no HS, since disorders of thought 
or mood seem to interfere with the intense concentra- 
tion that characterizes HS (Spiegel & Fink, 1979). The 
authors of the study proposed that the measures of HS 
that tap the capacity for attentive, intense focal con- 
centration with diminished peripheral awareness that 
occurs with the hypnotic state could be used to discrim- 
inate between psychosis of hysterical origin and schizo- 
phrenia and other malignant psychiatric disorders. 


NEUROTICISM 


The second risk factor for developing somatic illness or 
symptoms in the HRMTP triad is neuroticism. A high 
level of N is associated with the tendency to recognize 
and recall predominantly aversive memories (Wickra- 
masekKera, 1988). N is considered to be a longitudinally 
stable trait independent of objective stress. In clinical 
samples there is frequently large incongruence between 
self-reports of distress and direct psychophysiological 
measures of stress (Wickramasekera, 1988). High neu- 
roticism is associated with lability of the ANS and hy- 
perreactivity of the SNS and appears to have a genetic 
origin (Eysenck, 1960; Shields, 1962). Self-reported N 
has been linked to the limbic system by Eysenck (1983) 
and is manifested psychophysiologically as elevated 
baseline levels of muscle tension, skin conductance, 
heart rate, and blood pressure, and delays in return- 
ing to baseline after episodes of stress (Eysenck, 1983). 
High N appears to be an unjustified and exaggerated 
amplification of physical concerns and manifestation of 
functional symptoms, as opposed to a sign of physical 
disease per se (Geen, 1997; Wickramasekera, 1988). 
The tendency to exhibit a consistently elevated 
ANS response profile appears to have clinical implica- 
tions. For example, people showing maximum physio- 
logical reactivity in the cardiovascular system may be at 
high risk of developing myocardial infarction or stroke 
(Krantz & Manuck, 1984), whereas those who exhibit 
hyperreactive responses in specific muscles may be at 
greatest risk for chronic back pain or tension headache 
conditions (Flor, Turk, & Birmbaumer, 1985; Philips, 


1977). Wickramasekera (1988) views the most physi- 
ological reactive system as an individual’s “window of 
maximum vulnerability” for developing clinical symp- 
toms when under stress (p. 17). 

High N frequently leads to catastrophizing. In earlier 
conceptualizations of the HRMTP, catastrophizing was 
presented in its own right as an independent risk factor 
(Wickramasekera, 1988). However, more recently, cata- 
strophizing, which is marked by a tendency to expect 
the worst to happen when one thinks about the future, 
has been viewed more as a consequence of interactions 
between HHS and high N (Wickramasekera, 1994). 
Catastrophizing can involve becoming frequently and 
intensely absorbed in negative psychological or sensory 
events and exaggerating aversive properties of such 
events with negative self-talk or auto-suggestion. Cata- 
strophizing has at least two response components. At- 
tentional focus is on, first, the sensory or visceral events 
that are associated with symptoms and, second, remem- 
bering or anticipating a wide variety of negative physi- 
cal and psychosocial consequences and antecedents of 
the aversive or symptomatic event (Wickramasekera, 
1988). It has been hypothesized that many internal and 
external cues that trigger catastrophizing are outside 
conscious awareness (Dixon, 1981). Numerous stud- 
ies have linked catastrophizing to somatic complaints. 
For example, Chaves and Brown (1978) found that the 
majority of chronic pain patients are catastrophizers 
and have higher pain ratings than so-called copers. In 
addition, 86% of catastrophizers requested antianxiety 
or antidepressant medication to deal with psychologi- 
cal stress associated with their pain, compared to only 
12% of copers (Chaves & Brown, 1978). Wickramasek- 
era (1988) proposed that the predisposition to sponta- 
neous panic attacks that is central to the formation of 
phobias is mediated by catastrophizing cognitions that 
subjectively reduce pain tolerance, spiral anxiety, and 
generate self-reports of hopelessness. Moreover, it ap- 
pears that chronic pain, panic, fear disorders, and de- 
pression may have common biological bases involving 
serotonin and norepinephrine metabolism (Sternbach, 
Janowsky, Huey, & Segal, 1976). 


REPRESSIVE COPING 


RC is the third risk factor in the HRMTP triad. It is char- 
acterized by implicit (unconscious) defensiveness and 
the tendency to inhibit affect. The Marlowe-Crown Scale 
is frequently used to measure this capacity for blocking 
negative perceptions, memories, and moods from con- 
sciousness, a style of coping that appears to promote 
inattention to aversive situations and the amplification 
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of positive situations (Crowne & Marlowe, 1960; Wick- 
ramasekera, 1988). Individuals who are high in RC fre- 
quently exhibit incongruence between subjective positive 
self-report and physiological and behavioral indicators 
of distress and tend to have a poor memory for negative 
emotional experiences (Lane, Merikangas, Schwartz, 
Huang, & Pushoff, 1990; Weinberger, Schwartz, & Da- 
vidson, 1979; Wickramasekera, Davies, & Davies, 1996). 
The self-deception associated with RC appears to make 
individuals who are high in this trait susceptible to devel- 
oping somatic and/or behavioral symptoms (Lane et al., 
1990). By contrast, people who are low in RC are consid- 
ered less adept at self-deception and appear more likely 
to experience psychological symptoms such as depres- 
sion and anxiety but are less likely to experience psy- 
chophysiological symptoms (Lane et al., 1990; Wickra- 
masekera, 1998). 

RC has also been viewed as a “self-enhancing 
cognitive style” that promotes the rapid dampening 
of negative affective responses to stressors, mainte- 
nance or enhancement of self-esteem, and a lowered 
risk for psychopathology (Tomarken & Davidson, 1994, 
p. 339). Neurophysiological studies of RC have led 
some researchers to characterize RC as a “functional 
disconnection syndrome” between the left hemisphere 
and other cortical or subcortical regions that mediate 
autonomic and neuroendrocine components of affective 
responsivity (Davidson, 1984; Schwartz, 1990). For ex- 
ample, Davidson (1984) demonstrated relative deficits 
in interhemispheric transfer of negative affect from the 
right to the left hemisphere. This deficit in cross-callosal 
transfer of aversive information is thought to account 
for reduced psychopathology in people who are high in 
RC (Tomarken & Davidson, 1994). The heightened ANS 
and endocrine activation that is frequently exhibited by 
individuals who are high in RC is thought to reflect the 
mobilization of processes that inhibit distress, facilitate 
goal-oriented behavior, or both (Tomarken & Davidson, 
1994). Repressive and defensive coping styles have also 
been associated with impaired immune function and in- 
creased risk and worsened prognosis in neoplastic dis- 
eases. In their opioid-peptide hypothesis of repression, 
Jamner, Schwartz, and Leigh (1988) propose that RC is 
associated with increases in the level of endorphin in 
the brain and can lead to diminished immunocompe- 
tence and hyperglycemia. In support of their hypothesis, 
they found that repressive and highly anxious patients 
demonstrated significantly decreased monocyte counts 
and elevated eosinophile and serum glucose levels and 
increased self-report of reactions to medications. 

Specific to the HRMTP, mechanisms of RC are hy- 
pothesized to block the perception of threat from con- 
sciousness; RC is considered a psychological mechanism 


that can increase the incongruence between subjective 
perception (consciousness of threat) and physiological 
or behavioral markers of threat perception (Wickra- 
masekera et al., 1996). High RC has been associated 
with various health problems, including coronary heart 
disease and hypertension. In a case study, Mann and 
Delon (1995) reported on the effects of RC on blood 
pressure in a 49-year-old female who had been treated 
unsuccessfully for 6 years for severe and refractory hy- 
pertension. Although this patient did not acknowledge 
any extraordinary stress or distress in her life, she did 
disclose having been raped in the past (3 decades ago). 
Surprisingly, her revelation of a previously repressed 
traumatic event led to a dramatic and sustained im- 
provement in her blood pressure. 

In another case study, Wickramasekera et al. 
(1996) reported on a female patient with severe food 
and respiratory allergies. Over the course of 15 years 
this individual had been unsuccessfully treated for a 
variety of symptoms stemming from her allergies. Upon 
evaluation, it was discovered that the patient had two 
risk factors for covert somatization, including high RC. 
A psychophysiological assessment revealed the stron- 
gest SNS reactivity or activation in skin conductance 
and peripheral temperature. This patient’s mind-body 
dysfunction was reflected in her cold and wet hands 
and multiple chronic somatic symptoms. Although 
the patient reported no psychological distress, psycho- 
therapy later revealed that she had felt psychologically 
dominated (abused) by her husband for years. After she 
admitted these repressed feelings, her symptoms atten- 
uated. Her food and respiratory allergies cleared up and 
her psychophysiological profile (i.e., hyperreactivity in 
skin conductance and peripheral temperature) showed 
significant improvement at 7-month follow-up. 

Other research has revealed that individuals classi- 
fied as repressors, inhibitors, or suppressors had higher 
cancer rates more elevated blood pressure levels and 
higher frequency of physical diseases in general than 
more expressive individuals (Pennebaker, Hughes, & 
O’Heeron, 1987). In addition, Derogatis, Abeloff, and 
Melisaratos (1979) found that women who lived the 
longest after the diagnosis of breast cancer were those 
who were most openly angry and depressed. Thus, not 
disclosing thoughts and feelings over time appears to be 
correlated with disease and mortality. 


MAJOR LIFE CHANGES AND HASSLES 
(TRIGGERS) 


It should be noted that HRMTP subject variables are 
hypothesized to primarily exert their influence as 
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risk factors in the context of the perception of threat 
of both objective and subjectively perceived and sub- 
liminal stressors. Objective stressors such as major life 
changes like a divorce, change of job, death of a friend, 
or even the birth of a child can be major sources of 
psychosocial stress and precipitators of somatic illness 
since they challenge an individual’s ability to adjust to 
change (Holmes & Rahe, 1967). Subjectively perceived 
and subliminal stressors involve personal fears, internal 
feelings of anger, and feelings that one is being threat- 
ened, along with catastrophizing cognitions in the ab- 
sence of any overt, external, or real objective inciting 
stimuli (Wickramasekera, 1988). 

Major psychosocial stressors appear to activate the 
ANS-SNS fight-or-flight response (Selye, 1956). Mason’s 
(1971) research suggests that physical and psychoso- 
cial stressors operate through a common psychological 
mechanism: the perception of threat to an individual’s 
well-being. Conversely, in the absence of a perception 
of threat to well-being, changes in autonomic (SNS) re- 
sponses may not occur despite the presence of physi- 
cal stressors. Since the perception of threat is a learned 
response, it can occur chronically in reaction to con- 
ditioned stimuli such as cognitions and images in the 
total absence of any unconditioned response, such as 
symptoms (Wickramasekera, 1988). 

Three components of psychosocial stressors are 
thought to interact with HRMTP subject variables in 
people who are at high risk of developing somatic disor- 
der and disease: ambivalence, ambiguity, and chronic- 
ity. Ambivalence to psychosocial stressors elicits both 
approach and avoidance tendencies, either sequentially 
or simultaneously. For example, changing a job after 
many years can be a relief but also lead to regret, with 
the sources of psychosocial stress often being ambigu- 
ous and difficult to perceive and define. Subtle pressure 
from a boss to perform may not be recognized as an on- 
the-job source of chronic stress, yet were one to moni- 
tor the physiology of a vulnerable individual (elevated 
HRMTP subject variable risk factors) in such a situation, 
one would very likely discover chronic elevated SNS 
activation. Psychosocial stressors tend also to be epi- 
sodic, chronic, and resistant to rapid extinction through 
ANS fight-or-flight responses (massive SNS activation). 
For example, one cannot rid oneself of an unruly child 
by physically attacking him or her (Wickramasekera, 
1988). 

An accumulation of major life changes appears to 
be associated with greater morbidity or a higher proba- 
bility of illness. For example, Holmes and Rahe (as cited 
in Lerner, 1996) measured life change units to quan- 
tify the probability that a person would become ill. The 
death of a spouse was valued at 100 points, whereas 


trouble with a supervisor counted as 23 points. Subse- 
quent prospective studies showed that 80% of individu- 
als who had a score of more than 300 points developed 
a serious illness within 2 years, compared with only 
30% of those with a score of less than 150 points. 


Daily Hassles 


Hassles are considered ongoing stresses and strains in 
everyday life. They are also referred to as micro-stressors 
or chronic role strains (Wickramasekera, 1988). Get- 
ting stuck in traffic, running out of gas, and losing 
one’s keys are examples of daily hassles. The mass- 
ing of daily hassles is thought to be strongly related 
to the development of somatic symptoms, with resul- 
tant health problems remaining long after the effects 
of major life events were statistically accounted for 
(Wickramasekera, 1988). Individuals who have expe- 
rienced major life changes in the last 6 months tend to 
be concurrently exposed to numerous minor hassles 
that increase the already elevated probability that so- 
matic symptoms (e.g., headaches, chest pain, stom- 
ach problems) will be manifested (Wickramasekera, 
1988). Brantley and Jones (1993), in a review of the 
literature, found that minor daily stress (i.e., hassles) 
potentiated symptoms associated with numerous ill- 
nesses, including the emotional arousal and bronchial 
spasm associated with asthma. Stressors were also 
implicated in the onset and exacerbation of diabetes 
mellitus, in that they disrupt glucose metabolism, and 
compliance with health-facilitating behaviors (e.g., 
diet adherence, monitoring insulin). Mental stress has 
also been shown to be a potent mediator of the vaso- 
constriction that is associated with myocardial isch- 
emia (Krantz, Gabbay, Hedges, Leach, Gottdiener, & 
Rozanski, 1993). 

The psychophysiological mechanisms associated 
with daily hassles resemble those that are activated dur- 
ing major life changes. SNS fight-or-flight responses are 
activated in the presence of the perception of threat. 
Chronic exposure to daily hassles is thought to have an 
additive effect in potentiating symptoms and illness, es- 
pecially in the presence of one or more HRMTP subject 
risk factors and the absence of coping skills for reducing 
stress (Wickramasekera, 1988). 


SOCIAL SUPPORT SYSTEMS 
AND COPING SKILLS (BUFFERS) 


Caplan (1974) defines social support as the comfort, 
material help, and information one receives through 
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formal or informal enduring contact with individuals or 
groups. Social support systems are essential psychologi- 
cal buffers that an individual can rely on and utilize to 
reduce the effects of stressors. Social support systems 
appear to assist individuals by (1) removing or alter- 
ing a threat, (2) changing the meaning of a threat, and 
(3) changing an individual’s emotional reaction to a 
threat (Wickramasekera, 1988). 

Social support systems have been clearly linked to 
recovery, rehabilitation, adaptation to illness, and mor- 
tality. A review by Cohen (1985) revealed that people 
with supportive spouses, friends, and family members 
were in better health than those individuals who lack 
positive social contacts. House, Landis, and Umberson 
(1988), in a review of prospective studies, also found 
that more socially isolated and less socially integrated 
individuals were less psychologically and physically 
healthy and more likely to experience premature death. 
Beman and Syme analyzed mortality probability in a 
sample of 4,775 adults between the ages of 30-69 (as 
cited in House et al., 1988). They assessed various 
kinds of social ties, including marriage, contacts with 
extended family and friends, church membership, and 
other formal and informal affiliations, and found that 
each type of social relationship predicted mortality 
through the subsequent 9 years. A combined “social 
network” index was found to be a significant predictor 
of mortality, with individuals who were lowest on the 
index having twice the rate of mortality of individuals 
who were highest on the index even after health status, 
socioeconomic status, smoking, alcohol consumption, 
physical activity, obesity, race, life satisfaction, and 
preventive behaviors were controlled for. In addition, 
Orth-Gomer, in analyzing mortality in a random sample 
of 17,433 Swedish adults ages 29-74, found that the 
greatest increase in mortality occurred in the most so- 
cially isolated third of this cohort (as cited in House 
et al., 1988). 

The mechanisms underlying the negative conse- 
quences of a lack of social support systems are thought 
to be psychophysiological in nature. For example, Cas- 
sel found that the presence of a familiar member of the 
same species buffered the impact of experimentally 
induced stress by reducing the secretion of free fatty 
acids, a compound implicated in various disorders, in- 
cluding hypertension (as cited in House et al., 1988). 
Other clinical and laboratory data also suggest that the 
presence of or physical contact with another person 
can modulate human cardiovascular reactivity in gen- 
eral (Lynch, as cited in House et al., 1988) Moreover, 
being petted by humans, or even their mere presence, 
has been shown to reduce cardiac responses to stressful 


situations in dogs, cats, horses, and rabbits (Lynch, as 
cited in House et al., 1988). 

Bovard formulated a psychophysiologic theory to 
account for the facilitative effects that social relation- 
ships and interpersonal contacts can have on health 
(as cited in House et al., 1988). In reviewing a wide 
range of human and animal studies, he suggested that 
social relationships and contacts, mediated through 
the amygdala, activate the anterior hypothalamic zone, 
which stimulates the release of human growth hormone, 
thereby inhibiting the posterior hypothalamic zone- 
mediated secretion of adrenocorticotropic and cortisol 
catecholamines (stress hormones) and associated SNS 
hyperreactivity. These mechanisms are consistent with 
the impact of social relationships on mortality from a 
wide range of causes and with the findings of studies on 
the adverse effects of lack of social relationships on the 
development of human and animal infants (Bowlby, as 
cited in House et al., 1988). 

The ability to handle psychological stress or chronic 
difficult psychosocial relationships that elicit the fight- 
or-flight response has been linked to coping skills. At 
least three kinds of coping skills have been identified: 
(1) problem-focused coping involves taking direct ac- 
tion on the environment or oneself to remove or alter 
the threat, (2) emotion-focused coping involves actions 
or thoughts to control negative feelings that result from 
a threat, and (3) perception-focused coping consists of 
cognitive attempts to attenuate or alter the importance 
of the threat (Wickramasekera, 1988). 

Coping skills appear to be a major factor in the re- 
duction of excessive and ongoing SNS reactivity (Wick- 
ramasekera, 1988). Rosenbaum (1980) conceptualized 
coping skills as involving four components of learned 
resourcefulness: (1) the use of cognitive and self- 
instructions to cope with emotional and physiological 
responses; (2) the application of problem-solving strat- 
egies, including planning, problem definition, evalua- 
tion of alternatives, and anticipation of consequences; 
(3) the ability to delay immediate gratification; and 
(4) the general belief in one’s ability to self-regulate in- 
ternal events. 

The benefits of positive coping skills have been 
reported in numerous studies. For example, Ornish 
et al. (1990) reported that patients with coronary heart 
disease who were motivated to make comprehensive 
lifestyle changes, including going on a vegetarian diet, 
moderately exercising, and eliminating smoking, expe- 
rienced a regression of atherosclerosis. Another cop- 
ing strategy, religious beliefs, has been extensively 
studied, with consistently strong correlations reported 
between participation in religious activities, behaviors 
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and thoughts, and positive physical health and ANS re- 
sponding (Rowan, 1996). 

High amounts of social support and satisfaction 
with such support along with good coping skills appear 
to mitigate the relationship between stress and concur- 
rent manifestations of symptoms. By contrast, high or 
low HS and high N strengthen the relationship between 
stress and symptoms. In addition, the onset of major 
life changes or minor hassles (micro-stressors) within a 
concentrated period of time is thought to precipitate the 
onset and severity of mental and/or physical symptoms 
(Wickramasekera, 1988). 


ORIGINAL PREDICTIONS 
FROM THE HRMTP 


Although the isolated HRMTP PHO subject variables 
(risk factors) may, independently, be weak predictors 
of symptom onset, morbidity, and clinical outcome, 
they have been shown to interact to mediate complex 
neuropsychophysiological responses in the presence of 
overt and covert stressors and perceived threat to well- 
being. Individuals at greatest risk of developing symp- 
toms and illness are those who have elevated levels of 
predisposing PHO factors and a lack of support systems 
and coping skills and who have experienced massive 
multiple major life changes and/or hassles. Individuals 
who are at lowest risk are those who have none of the 
predisposing PHO risk factors and have multiple effec- 
tive support systems and coping skills (Wickramasek- 
era, 1988). 

In addition to the above global synopsis, the HRMTP 
makes the following specific predictions: 


(1) The development of somatic symptoms and illness 
is always a function of multidimensional interac- 
tions among psychological risk factors and genetics. 
This prediction can be considered the PHO tenet of 
the HRMTP, according to which specific constella- 
tions of HRMTP identified risk factors are potent 
enough to mediate differential neuropsychophysi- 
ological responses to stress, and these factors have 
primacy or higher order functional and mediating 
dominance over all other psychological factors in 
affecting ANS reactivity. Isolated HRMTP subject 
variables are expected to strongly influence symp- 
toms, morbidity, and clinical outcome. 

Neuroticism and the state of negative affect are es- 
sential to but not sufficient for the development of 
psychosomatic symptoms and illness. This implies 
that neuroticism and negative affect play central 
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roles in the etiology of symptoms and illness and 
can be referred to as the “great mediators” of mal- 
adaptive neuropsychophysiological responses to 
stress. However, maladaptive manifestations of N 
are most likely to occur in the context of the per- 
ception of threat that is posed by a real or perceived 
stress or, when an individual is concurrently high 
in HS. 

Individuals who are high in HS and low in RC are 
more likely to develop both psychological and so- 
matic symptoms. By contrast, those who are low in 
HS and high in RC will develop primarily somatic 
symptoms. Individuals who are high in HS and low 
in RC can be expected to consciously experience 
psychological distress and the perception of threat 
during periods of heightened stress. This dynamic 
is strengthened in the presence of high N and the 
associated negative and catastrophizing cognitions 
that people who are concurrently high in HS tend 
to intensely focus on. The result of unmitigated at- 
tending to negative thoughts and subsequent gener- 
ation of symptoms that frequently occur with high 
N can be chronic vasoconstriction and consequent 
inability to relax or return to a baseline state of 
homeostasis. By contrast, individuals who are low 
in HS and high in RC are less likely to experience 
psychological distress or perceive stress, especially 
if they are low in N. RC, which in earlier conceptu- 
alizations of the HRMTP (Wickramasekera, 1988) 
was referred to as covert neuroticism, is associated 
with higher states of SNS activation at baseline, a 
dynamic that is found in people who are high in 
RC. Psychological imperviousness or unawareness 
of psychological factors and influences in life can 
serve to protect an individual from mental distress 
or stress, but with a tradeoff, namely, chronic hy- 
perphysiological reactivity. 

Individuals who are high in HS and experiencing 
somatic symptoms are more likely to seek help for 
their problem in a mental health setting than in a 
medical setting, since they are more likely to recog- 
nize the influence of mind-body interactions in the 
disease process. Such behavior would be consistent 
with the known dynamics of high-HS patients, who 
are more attuned to psychological influences and 
are more cognizant of stress and distress that may 
lead to symptoms, especially as a function of high 
N. Going to a psychotherapist instead of a physician 
can have health consequences if a mental health 
provider is not trained to recognize and assess 
psychophysiological symptoms/disorders in the 
context of behavioral medicine/medical diagnostic 
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and intervention procedures (see chapters 1 and 31). 
Knowledge of HRMTP PHO factors can be crucial 
to treating a patient appropriately on the basis of 
mind-body response tendencies that are endemic to 
a specific constellation (e.g., HHS and HN). 

The majority of patients in primary medical care 
settings are low in HS and high in RC and are more 
likely to avoid referral to mental health settings. By 
contrast, patients who are low in hypnotic suscep- 
tibility are less likely to seek assistance from men- 
tal health practitioners/psychotherapists. Low HS 
is associated with a skeptical cognitive style and 
unawareness or denial of mind-body influences/ 
effects on symptoms and health. This skeptical cog- 
nitive style is compounded by high RC. These pa- 
tients can benefit from intervention modalities that 
provide objective information about psychophysi- 
ological processes (e.g., biofeedback). However, 
because patients who are low in HS and high in RC 
can be difficult to motivate to engage in interven- 
tions, especially psychological ones, the HRMTP 
advocates a so-called Trojan horse approach for the 
purpose of covertly and subtly introducing poten- 
tially beneficial treatment procedures (Wickrama- 
sekera, 1988). 
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These predictions have much anecdotal support 
and serve a valuable clinical utility. They should be 
further tested in the context of a large research trial, 
including the universal clinical trial (see chapter 31). 
HRMTP PHO factors, depending on their constellation, 
are potent predictors of cognitive style, perception of 
stress, and ANS response tendencies to stress, as well as 
intervention amenability and compliance. They provide 
valuable clues and insight into subliminal mind-body 
processes that are not readily apparent or discernable 
solely through body/facial language, self-report, or clin- 
ical intuition or gleaned from medical or psychologi- 
cal tests that do not tap the unconscious dynamics and 
behavioral tendencies that have been associated with 
these measures (Wickramasekera, 1988). 


ADDITIONAL PREDICTIONS: 
EXTENDING THE HRMTP 


In addition to the above hypothesized relationships be- 
tween PHO subject variables and symptoms, interven- 
tion, and treatment choices (medical vs. mental health 
domain), the following predictions are made on the 
basis of known dynamics of HRMTP PHO isolated indi- 
vidual differences measures. 


Delays in Diagnosis and Treatment Onset 


Individuals with symptoms seek help differentially. Not 
everyone who feels ill or experiences pain or psycho- 
logical distress goes to the emergency room, makes an 
appointment with a physician, or contacts a psycho- 
therapist. In the extreme, hypochondriacs may arrange 
to be evaluated daily, whereas other people rarely admit 
to being sick or experiencing pain (even in the presence 
of objective evidence) and therefore never schedule a 
consultation with a doctor or psychologist. 

This latter type of individual is expected to face a 
greater risk of experiencing an acute medical incident 
or developing a chronic disorder that becomes a threat- 
ening disease. The ability to discern and predict which 
person is likely to undergo regular physical examina- 
tions or respond appropriately upon pain or symptom 
onset by seeking out a physician and who does not can 
have important consequences for patients, physicians, 
and the broader health care system. For one, symptoms 
that are addressed and treated early usually increase 
the probability that a disorder can be eradicated. In 
best-case scenarios some illnesses and disorders can 
be averted on the basis of preemptive medical respond- 
ing. Identifying those individuals who are more likely 
to deny symptoms, in addition to being potentially life 
saving, also has practical and financial implications, 
since illnesses that can be staved off or ameliorated in 
their early stages are usually less costly for all entities 
in the disease and health care equation, including pa- 
tients themselves, hospitals, insurance companies, and 
an affected person’s family and micro-economy. 

Based on the characteristics of HRMTP PHO subject 
variables (individual difference risk factors), it may be 
possible to screen individuals for what can be referred 
to as diagnostic aversion (DA) or clinical denial (CD) 
behaviors. The extent of DA/CD is hypothesized to vary 
as a function of level of HS and RC, with high RC being 
the primary mediator of denial of symptoms, pain, and 
psychological discomfort and the consequent failure to 
seek medical or psychological assistance. Low HS is ex- 
pected to reinforce the tendency of high RC toward de- 
nial and feelings of imperviousness or indestructibility 
through the suppression of cognitive mechanisms that 
facilitate openness or recognition of feelings and sen- 
sations that are associated with symptoms that should 
not be ignored. While low HS can be involved in the 
DA/CD process, high RC is of primary importance, es- 
pecially since this PHO subject variable has also been 
associated with heightened pain tolerance and the ten- 
dency to rationalize away or dismiss the existence of 
what would normally be considered objective potential 
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threats to one’s well-being (e.g., chest pain or a notice- 
able lump) that warrant further investigation (Wickra- 
masekera, 1988). 


Coronary Artery Disease: Unexpected 
Myocardial Infarction and Sudden Death 


In the realm of cardiology and emergency medicine, 
physicians frequently encounter patients with no prior 
history of coronary artery disease who suddenly expe- 
rience a debilitating cardiac incident that requires im- 
mediate treatment and hospitalization. Others with no 
known or reported symptoms suddenly succumb to a 
myocardial infarction. Although asymptomatic heart 
disease is thought to exist, it is here hypothesized that 
such is rare, if even possible, and that a lack of known or 
reported symptoms (either to a physician or other peo- 
ple in a person’s life) does not preclude the existence of 
overt and dramatic as well as subtle symptoms indica- 
tive of a cardiovascular problem, including coronary ar- 
tery disease (CAD), often for years or decades prior to a 
final catastrophic cardiac event. In other words, people 
who experience a sudden major heart attack that re- 
quires involuntary hospitalization or leads to death, in 
the absence of known or reported symptoms or under- 
lying heart disease (usually because they have avoided 
examination) actually do have symptoms. However, they 
may remain subclinical in that they recede or attenuate 
and do not lead to collapse and involuntary hospitaliza- 
tion (this type of individual will not voluntarily seek out 
a physician). It is further hypothesized that individuals 
who are most likely to be perpetual or chronic DA/CD 
are those who are high in RC or low in HS and high 
in RC. As previously mentioned, high RC is associated 
with the tendency to deny threats to one’s well-being, 
greater pain tolerance, heightened self-esteem, and 
imperviousness to psychological stress. An individual 
who is high in RC is likely to deny symptoms to the 
extent of not feeling pain or distress so long as he or 
she doesn’t fall over or drop dead. While psychological 
repression and feelings of control and invulnerability 
are associated with perceived mental well-being, high 
RC comes with a price, namely, chronic ANS-SNS hy- 
perreactivity and concomitant vasoconstriction, which 
may contribute to hypertension, underlying atheroscle- 
rosis, and eventual death, all in the supposed absence 
of symptoms—absent, in the conventional sense of not 
having been reported, or even felt, but nevertheless 
present, subliminally, as reflected in underlying, slowly 
developing pathology that may first be discovered at 
autopsy. 


The consequences of failure to preemptively iden- 
tify vulnerable individuals, who, ironically, may actu- 
ally perceive themselves as being invulnerable, can be 
dire. While these hypotheses still need to be tested, 
and because little research has addressed intervention 
amenability, compliance, DA, CD, and _ psychologi- 
cal mediators in sudden cardiac death syndrome, it is 
recommended that PHO subject variable components 
of the HRMTP be investigated in the context of these 
clinical phenomena. 


Cancer and Other 
Slow-Developing Diseases 


The aforementioned dynamics, hypotheses, and predic- 
tions likely apply to cancer as well and most medical 
conditions that have a longitudinal course of progres- 
sion from symptom onset until involuntary hospitaliza- 
tion can no longer be avoided. Whether it’s the woman 
who ignores or rationalizes away a lump in her breast 
or a man who denies feeling any pain in the leg despite 
having bone cancer, the psychological defense mecha- 
nisms that foster feelings of control and mental well- 
being in the moment can be insidious and lead to an 
individual’s apparently sudden demise.’ 


HIGH REPRESSIVE COPING: PHOBIA 
OR PSYCHOLOGICAL ARMOR? 


It should be noted that while certain behavioral charac- 
teristics of high RC are consistent with phobic behavior, 
including a strong aversion to, for example, seeing a 
doctor or dentist, RC is recognized as a distinct psy- 
chological and behavioral PHO subject variable both in 
the context of the HRMTP and in general life contexts. 
What most distinguishes it from phobias is that RC is a 
subliminal process. Individuals who are high in RC tend 
not to be aware of subliminal psychological processes 
that mediate the cognitions and behavior that they en- 
gage in. They are not introspective regarding their be- 
havior. People who are high in RC are unconsciously 
motivated to maintain the status quo and mental well- 
being. By contrast, phobic individuals know that they 


2. The author of this chapter is seeking to implement clinical tri- 
als relative to the above hypotheses and predictions and encourages 
interested researchers and research groups from the fields of cardi- 
ology, oncology, emergency medicine, and other relevant specialties 
to contact him regarding the funding and implementation of such a 
project. 
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fear something; they are aware of their weaknesses and 
neurotic irrational behavior and seek out treatment 
(Antony, Brown, & Barlow, 1997). 


INTERVENTION AMENABILITY 
AND COMPLIANCE 


The propensity toward diagnostic aversion and clinical 
denial in individuals who are high in RC (or low in HS 
and high in RC) increases the probability that such peo- 
ple are more likely to not be amenable to most interven- 
tions and therefore apt to be noncompliant should an 
intervention be forced upon them (following discharge 
from the hospital) due to an acute medical event that 
requires hospitalization. Behavioral tendencies associ- 
ated with RC can function as major confounds in clini- 
cal and research contexts. For example, a patient who is 
high in RC, when hospitalized, may have no choice but 
to take medication that is administered with oversight 
and experience symptom amelioration and eventually 
be released. Thereafter, doctors might assume that such 
a patient will comply with a drug schedule that was 
prescribed at the time of discharge. However, if they 
do not screen for PHO subject variables and have no 
knowledge of behaviors (intervention compliance) that 
are associated with RC, physicians may be surprised 
days or weeks later when the same patient is readmit- 
ted (which usually is a serious matter since the high-RC 
patient is not likely to voluntarily admit him- or herself 
to a hospital). Such a scenario may perplex attending 
physicians, who have no explanation for why a drug 
that usually works did not in this and other patients 
(up to 33% of the population) who are unknowingly 
high in RC or low in HS and high in RC. While noncom- 
pliance or faulty compliance may be assumed in such 
instances, it is doubtful that patients who are high in 
RC would admit to not following treatment orders, since 
doing so would signal mental weakness and be at odds 
with the heightened self-perceived sense of psychologi- 
cal control and high self-esteem that characterize this 
PHO measure. 


PHARMACOLOGICAL 
INTERVENTION: MEDICAL 
AND PSYCHOTROPIC CONTEXTS 


Cognizance of patients’ constellation of HRMTP PHO 
subject variables should be a priority in medical and 
pharmacological contexts to help better account for 


cases of noncompliance and resultant outcomes that 
are inconsistent with what one would expect on the 
basis of a drug’s known effects. While dealing with 
the aversion to seeking a diagnosis and treatment and 
noncompliance behaviors that are endemic to high RC 
may be easier said than done, Wickramasekera (1988) 
developed a novel approach for treating patients who 
are predisposed to noncompliance and failure to engage 
in interventions. His Trojan horse method is a circuitous 
technique that uses diversionary tactics to motivate a 
patient to focus on objective physiological signals that 
emanate from biofeedback instruments to convince 
skeptical low-HS and high-RC individuals that they can 
control mind-body responses. 

Relative to drug trials, high RC can act as a con- 
founding or extraneous variable that can unknowingly 
skew group samples. Since it is assumed that all traits 
and behaviors are normally distributed in the global 
population, one could expect that about 33% of po- 
tential study participants will be high in RC. However, 
because of the very nature of RC, it is doubtful that 
individuals who are high in this PHO measure will ever 
volunteer to participate in a drug trial or, if hospitalized 
and automatically enrolled in a drug trial, would comply 
on follow-up after being released. Consequently, both 
classically structured clinical drug trials that rely on 
random selection for obtaining participants and emer- 
gency room- and hospital-based investigations may be 
susceptible to PHO factor artifact. This can change out- 
come or lessen the predictive potency of a study’s inde- 
pendent variables. In other words, the effect of a drug 
on a symptom or the overall ability to ameliorate symp- 
tom clusters or eradicate a disease or disorder could be 
statistically compromised, when, in fact, had one con- 
trolled for RC, the predicted efficacy of a drug might 
have been supported. This possibility points to the need 
to consider and control for the HRMTP PHO isolated 
individual difference variables in drug investigations as 
a matter of routine. 


DUAL PLACEBO-NOCEBO EFFECTS: 
PRACTITIONER-PATIENT DYNAMICS 


The success of psychotherapy and other interventions 
that are designed to ameliorate symptoms and condi- 
tions that have mental or psychological components is 
predicated, at minimum, on the belief that they work. 
The belief that a treatment works may be more impor- 
tant than objective evidence that substantiates notions 
of intervention efficacy, especially in more nebulous 
areas like psychotherapy, although the placebo effect is 
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well established in medical circles. While beliefs may 
be important, especially in the immediate context of 
an actual psychotherapy session and perhaps shortly 
thereafter and then again prior to the next scheduled 
session, they may in the long run hinder more sub- 
stantive and real measures of outcome success. For ex- 
ample, a patient with depression may week after week 
see a psychotherapist who is convinced that existential 
issues are at the heart of his or her client’s somber af- 
fect, hopelessness, and gloomy outcome. In the course 
of therapy, as early as the intake and initiation of an 
existential psychotherapeutic intervention, the patient 
may become convinced that his or her therapist is not 
only right but caring and will succeed in bringing joy 
back into his or her life. In this scenario both the patient 
and practitioner are on the same page; they see eye to 
eye and are committed to a clinical goal through the 
use of an insight-based approach and treatment strategy 
and technique. 

But is the patient really getting better, or does he or 
she merely “feel” better just before, during, and for a 
short period after therapy, only to relapse two days later 
before feeling good again, knowing the next session is 
just around the corner? And is such a rhythm conducive 
to averting the potential medical consequences that are 
associated with chronic depression, even with the occa- 
sional escape from its most debilitating symptoms? Are 
the therapist and patient even aware of these potential 
medical consequences, or is the therapeutic goal just a 
matter of feeling better for longer stretches of time than 
previously? 

What this is meant to illustrate is that a mutual be- 
lief system may be at the heart of many therapeutic alli- 
ances and, although well intentioned, may result in little 
more than a therapist-patient-mediated dual placebo ef- 
fect that in the end leads to temporally isolated bursts of 
symptom amelioration that make the patient feel good 
but do little to alter maladaptive ANS functioning, which 
may eventually lead to medical conditions. 

The probability of such a dual placebo effect occur- 
ring and resulting in feelings or beliefs of success, in 
the context of the HRMTP, could be predicted to hinge 
on mutually high levels of hypnotic susceptibility in 
both the psychotherapist and patient. High HS is associ- 
ated with increased openness to new experiences and 
intellectual and analytic exploration, the kind that psy- 
chodynamic and insight-oriented therapies are known 
to advance and engage in. The likelihood that an indi- 
vidual will seek out a psychologist or physician may be 
increased and predicted on the basis of an individual’s 
level of HS. Couple a patient’s high HS with a physician 
or psychologist’s similar level of this trait, and both are 


likely to interact cooperatively and in the context of a 
HS-mediated belief system that fosters confidence that 
treatment will work. 

Again, on the basis of the normal distribution theo- 
rem, one would expect that about 15-30% of all pa- 
tients and clinical practitioners to be high in HS. Should 
such individuals be paired through chance clinical en- 
counters, one could predict that physician-driven pla- 
cebo responses will occur in predisposed patients in up 
to 30% of all therapeutic relationships and efforts. 

These hypotheses warrant investigation, since the 
implications of dual placebo-mediated clinical dynam- 
ics can have important consequences relative to inter- 
vention efficacy, morbidity, and even mortality—more 
so when pathophysiology goes undetected because 
a faulty belief system leads to false-positive or false- 
negative outcome. For example, it may a mistake to as- 
sume that depression has been ameliorated if medical 
tests were not administered to substantiate such. To fur- 
ther illustrate: with the dual placebo effect in play, both 
the therapist and patient may be convinced that depres- 
sion no longer exists, yet a test of heart-rate variability 
might reveal an SDNN or heart-rate variability index 
of less than 30, which can reflect depression-mediated 
reduced cardiac resiliency (Malik & Camm, 1995). 
In such an instance a dual placebo effect-mediated 
false-negative intervention conclusion may have been 
reached (no depression) yet underlying mind-body 
(ANS) responses suggest otherwise (low SDNN can be 
a symptom of depression or a residual consequence of 
this disorder; Lederbogen, Gernoth, Weber, Colla, Kni- 
est, Heuser, & Deuschle, 2001) or at least indicate that a 
cardiologic deficit may exist that would have gone un- 
detected irrespective of whether a patient’s depression 
was successfully treated. 

A dual nocebo? effect can also occur between a 
patient and practitioner who are both low in HS and 
high in RC, assuming that an individual who is high 
in RC would actually schedule and show up for an ap- 
pointment. Should this occur (this is more likely in the 
course of involuntary hospitalization), both the practi- 
tioner and patient are apt to be hypercritical, skeptical, 
and overly analytical and diametrically opposite in their 
interactions, responding, and beliefs, as opposed to a 
dual placebo-prone clinician and patient who are high 
in HS. 


3. Anocebo effect is the opposite of a placebo effect; it is marked 
by a strong belief that treatment will not work (Wickramasekera, 
1988). 
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The low-HS and high-RC practitioner may order too 
many tests to the point of overkill because he or she is 
overcautious, and such may even be demanded by the 
high-RC patient, who needs more and more evidence to 
even remotely allay his or her skepticism and disbelief 
that illness or disease exists. In the intervention stage 
of such a relationship, both parties are likely to believe 
that a therapy or intervention will not work, the patient 
believing that there is nothing wrong, and the practi- 
tioner employing a vast array of treatment modalities 
before arriving at a diagnosis.* 

Both the dual placebo and nocebo patient-practi- 
tioner dynamic can have practical and financial conse- 
quences, not to mention getting in the way of efficient 
patient evaluation and intervention. It further points to 
the need to assess patients and practitioners alike on 
HRMTP-PHO subject measures for clinical exploratory 
and research purposes. 


PHO SUBJECT VARIABLE 
CONSTELLATION AND SELECT 
DISORDERS: PREDICTIONS 


Based on known and hypothesized dynamics of con- 
stellations of HRMTP PHO subject variables, one could 
predict the following regarding their mediating relation- 
ship with various medical and psychological disorders. 


Hypertension and Cardiovascular Diseases 


High HS and N in the presence of real and/or perceived 
threat are expected to set off a cascade of psychophysi- 
ological responses, including heightened SNS activation 
at baseline and during apparently innocuous situations 
and settings. Due to the tendency to catastrophize and 
think the worse in regard to the future or perceived 
relevance of even minor visceral sensations that are as- 
sociated with high N in the presence of high HS, SNS 
activation can escalate to such extreme levels so as to 
induce a full-blown panic attack. The increased focus- 
ing ability that marks HHS and that “normally” is or 
can be directed toward generating appropriate and 
performance-facilitative responses to carry out an im- 


4. This may be good in many cases, especially in the realm of 
psychotherapy, where the dual placebo response effect may be perva- 
sive and exceed what would be expected on the basis of the normal 
distribution, thereby reducing due diligence and making the diagnos- 
tic process less thorough. 


portant task, in the presence of real or perceived threat 
and concomitant symptoms, can lead to the obsessive 
attending to dysfunctional internal negative cognitions. 
Over time such chronic maladaptive psychophysiologi- 
cal responses can lead to a state of constant vasocon- 
striction and eventual hypertension, atherosclerosis, 
and CAD. 


ADD and ADHD 


HS is hypothesized to play an important role in the 
manifestation and attenuation of ADD. In the presence 
of high N, regardless of level of HS, one is more likely 
to observe an ADD hyperactivity component. The SNS 
hyperactivity that is associated with high N is expected 
to have an impact on cognition, specifically the abil- 
ity to focus or attend to an intellectually demanding 
stimulus, such as a test or lecture. One way of alleviat- 
ing the psychological discomfort that is associated with 
hyperreactivity/hyperactivity is to boost one’s meta- 
bolic demands to achieve homeostasis. This can be best 
achieved through movement and may explain why in- 
dividuals with ADD/HD who are athletes are capable 
of stellar performances and enhanced levels of selective 
attention that would not be expected (Carlstedt, 2008). 
Movement, especially at aerobic levels, may lead to bet- 
ter hemodynamic and endocrine self-regulation and 
concomitant brain responses that facilitate focus, motor 
control, and performance in action settings. Such would 
be predicted on the basis of the transient hypofrontal- 
ity hypothesis (Dietrich, 2004). HS, consistent with its 
known and hypothesized characteristics, may also have 
a negative impact on attention as a function of high N, 
except that in contrast to the heightened focus on vis- 
ceral symptoms and intrusive negative thoughts that 
are expected to occur in more classic psychophysiologi- 
cal disorders, in ADD, so-called surplus pattern recog- 
nition or hyperawareness of competing stimuli and the 
inability to hone in on task stimuli, may occur, resulting 
in poor performance. 


Somatization Disorders, Anxiety/Panic 
Disorders, and Phobias 


In this class of disorders, the effects of interactions be- 
tween and among HRMTP PHO subject variables are 
hypothesized to be similar to those that are likely to 
occur in cardiovascular diseases. It is further predicted 
that chronic psychophysiological and anxiety disorders 
and the constant vasoconstriction that are associated 
with them can expedite the manifestation of CAD symp- 
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toms and eventual onset of major organic cardiovas- 
cular events such as myocardial infarction. Moreover, 
while high N, which is a PHO psychophysiological me- 
diator, has not, in isolation, been found to be associ- 
ated with actual CAD (Geen, 1997), in the presence of 
high HS and resultant pervasive attending to negative 
internal N-generated cognitions, SNS activation may 
become more amplified and chronic to the extent that 
vasoconstriction and hypertension significantly exceed 
parameters that might have been discerned in previous 
studies that did not actually measure heart-rate variabil- 
ity and blood pressure. 

While phobias, when manifested due to exposure 
to an inciting stimulus, are likely to exert a strong SNS 
response, they are not expected to affect CAD onset to 
the degree that other ANS-based disorders will, since it 
is assumed that the chronic SNS activation that is pres- 
ent at baseline in people who are high in N will be of 
a more sporadic and acute nature. In other words, hav- 
ing a phobia in the absence of high N and its chronic 
elevated SNS activity may not be as bad as having a 
phobia and being concurrently high in N, assuming that 
the phobia and neuroticism can be mutually exclusive, 
which remains to be established. 


Hypochondrias 


Hypochondriacs are likely to be high in HS and N but 
have such great fear of impending doom that they para- 
doxically refuse to ever see a physician, lest their fears 
be realized in the form of a diagnosis that brings with it 
a death sentence. Here too, as with neuroticism, previ- 
ously it was thought that individuals with this disorder 
suffered from chronic psychological distress but rarely 
actually had any underlying disease of note. However, 
thinking in this area has changed, and it is now rec- 
ognized that maladaptive, dysfunctional, and avoidant 
cognitions and behavior can have deadly consequences 
and that at some point a hypochondriac’s worst night- 
mare might become a reality. This mental disorder, like 
anxiety, phobia, and psychophysiological conditions, is 
hypothesized to be neuroticism mediated, with symp- 
tom potentiation and chronicity exacerbated as a func- 
tion of high HS. 


Personality Disorders 


Although HRMTP PHO individual difference subject 
variables appear to be most predictive and thought 
to have their greatest impact relative to specific medi- 
cal and psychophysiological disorders, one measure in 
the HRMTP PHO triad—namely, RC—is hypothesized 


to play a role in the development of various person- 
ality disorders. The self-preserving behaviors that are 
intended to reduce or eliminate psychological distress 
and boost self-esteem and confidence and the denial 
of and imperviousness to critique may also involve 
mechanisms similar to those that underlie narcissistic 
personality disorder and other socio- and psychopathic 
conditions. While the lack-of-empathy component of 
these ego-serving disorders would need to be estab- 
lished, meaning that high RC may be a necessary but 
not sufficient factor in the etiology of these conditions, 
the compromised ability to exercise self-criticism and 
engage in introspection that has been observed in 
high RC may transcend its medical relevance in medi- 
ating self-serving behavior that has moral and ethical 
consequences. 


THE HRMTP AND 

INDIVIDUALIZED INTERVENTIONS: 
PSYCHOPHYSIOLOGICAL 
PSYCHOTHERAPY 


The HRMTP approach to interventions relies heavily 
on physiological monitoring and has been referred to 
as psychophysiological psychotherapy (PPT; Wickra- 
masekera, 1988). PPT is an integrative investigative 
procedure designed to analyze and reveal mind-body 
interactions and incongruence between patient verbal 
report and actual underlying ANS responses during psy- 
chotherapy. It is comprised of six stages of continuous 
physiological monitoring (Wickramasekera, 1994). The 
goal of PPT is to reduce ANS measures of threat percep- 
tion and expand cognitive flexibility and adaptability in 
an attempt to reduce or eliminate somatic symptoms 
(Wickramasekera, 1994). The inhibition or disruption 
of dysfunctional cognitions or cognitive style and resul- 
tant perception of threat is addressed by hypnosis, self- 
hypnosis, other cognitive-behavioral methods, and/or 
biofeedback in an attempt to reduce ANS correlates of 
threat perception, including elevated blood pressure and 
cardiac hyperreactivity at baseline (Wickramasekera, 
1994). It is based on the premise that PPT procedures 
will disengage subliminal and consciously consolidated 
dysfunctional memories, images, and emotions and 
thereby facilitate new and adaptive cognitive responses 
to real and perceived threat (Wickramasekera, 1988). 
PPT is indicated when patients presenting physical com- 
plaints without underlying disease cannot be effectively 
treated medically. It attempts to challenge formerly held 
notions and myths regarding the etiology of a patient’s 
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somatic complaints by illuminating the extent to which 
a person’s thoughts can mediate the development of 
symptoms (Wickramasekera, 1988). 

PPT has been shown to be effective in treating a 
wide variety of somatic afflictions, including vasova- 
gal syncope, headaches, clinical pain, Raynaud’s dis- 
ease, fecal and urinary incontinence, hypertension, and 
functional arrhythmias (Wickramasekera, 1988, 1994; 
Wickramasekera et al., 1996). Individualized applica- 
tions of PPT and hypnosis are applied on the basis of 
the following HRMTP PHO subject variable constella- 
tions (Wickramasekera, 1993). 


High HS, Low N, and High RC 


While these types of patients tend to score in the nor- 
mal or below range on widely used psychological tests 
(e.g., MMPI-2), they are at risk of “transducing” the 
perception of threat into somatic symptoms yet are 
often unaware of clinical pain and anxiety (Wickrama- 
sekera, 1993, p. 602). Patients exhibiting this profile 
are thought to have at least two mechanisms that sup- 
press pain or fear from conscious perception, including 
high HS and high RC. In patients with this profile, who 
are adept at suppressing psychological stress, percep- 
tion of stress, fear, and pain, chronic ANS hyperreac- 
tivity and concomitant vasoconstriction are thought to 
occur implicitly or unconsciously, as reflected in in- 
creases in blood pressure, very low frequency heart- 
rate variability, and/or electrodermal responses. This 
type of patient is considered vulnerable to serious 
medical disorders, including cancer and heart disease, 
especially during middle age, when unhealthy lifestyle 
factors can override whatever protective genetic attri- 
butes he or she may possess (Wickramasekera, 1993). 
According to Zillmer and Wickramasekera (1987), this 
patient will benefit the most from hypnotherapy with 
a psychodynamic or Gestalt orientation and delayed 
biofeedback. 


Low HS, Low N, and High RC 


This type of patient appears to be best served by a treat- 
ment modality that allows for a rapid and reliable shift 
into a state of low physiological arousal that facilitates 
the subjective perception of muscular and vascular 
changes (e.g., reduction of muscle tension, peripheral 
temperature manipulation). Consequently, immediate 
biofeedback is indicated, not least because it provides 
the low-HS and high-RC patient with objective feedback 
on mind-body interactions, which is often needed to 
convince the skeptical high-RC patient that something 


is actually wrong. As previous mentioned, getting the 
low-HS, high-RC patient to participate in psychotherapy 
or medical interventions can be challenging. As such, 
the Trojan horse role induction method, a covert method 
of getting a patient with this profile to recognize the 
effects that emotions and cognitions can exert on psy- 
chophysiology, is used to help individuals who are low 
in HS and high in RC verbalize and experience changes 
in perception, which is necessary to participate in con- 
ventional psychotherapy (Wickramasekera, 1988). The 
failure to prepare and make the skeptical low-HS and 
high-RC patient aware that alterations in physiological 
arousal and somatic sensations can be cognitively in- 
duced often results in his or her termination of therapy 
(Zillmer & Wickramasekera, 1987). 


High HS, High N, and High RC 


Since high N and RC are characteristics of “explicit de- 
fensiveness” (i.e., repression), this type of patient re- 
quires a gradual approach to psychotherapy. Initially 
these patients should receive cognitive-behavioral ther- 
apy that focuses on somatic symptoms and the reduction 
of catastrophizing cognitions (Wickramasekera, 1993, 
p. 603). Once a trusting therapeutic relationship has de- 
veloped, hypnotherapy (to which high-HS patients are 
amenable) can be introduced. Hypnotic suggestions that 
selectively focus on and retain positive memories and 
emotions should be used to restructure such patients’ 
propensity to over-attend, especially to threatening cog- 
nitive stimuli (e.g., negative internal thoughts). After 
defensive barriers are reduced, hypno-analysis can be 
introduced to access unconscious resistance to greater 
levels of social intimacy, social support, and interper- 
sonal vulnerability (Wickramasekera, 1993). Essentially 
psychotherapy and hypnotherapy with these patients 
strive to “boost psychological immunity” by increasing 
cognitive and behavioral adaptive coping skills and re- 
ducing “acting out” (Wickramasekera, 1993, p. 603). 


High HS, High N, and Low RC 


Because of its known and hypothesized characteristics 
and ANS correlates, it is expected that this HRMTP-PHO 
subject variable profile will be exhibited by the vast 
majority of patients who present due to mind-body 
symptoms and complaints, both in medical and psy- 
chological settings. High N, in the presence of high HS 
and low RC, and concurrent external or internal percep- 
tion of threat, is thought to lead to excessive SNS activ- 
ity. Over time, such chronic hyperactivation can lead 
to chronic symptoms, pain, psychological distress, and 
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eventual pathophysiology. Consequently, it is impor- 
tant that physicians and mental health practitioners use 
HRMTP-prescribed test instruments for diagnostic and 
intervention guidance to screen patients. This class of 
patient is very treatable because they are usually aware 
of or admit to having and are motivated to rid them- 
selves of debilitating psychologically mediated symp- 
toms (such openness is associated with high HS). They 
are also amenable to most interventions, especially 
those that are imagery or hypnosis based. Monitoring 
their physiology during an intake session and ongoing 
psychotherapy will frequently reveal strong SNS spikes 
in response to directed questioning that conjures up 
memories or pain, symptoms, and often psychosocial 
mediators, such as a poor marriage or conflict with a 
coworker. 


SYSTEMS OF PSYCHOTHERAPY: 
MATCHING INTERVENTIONS 
WITH PHO PROFILE 


Table 9.1 pairs HRMTP PHO subject variable profiles 
with ideal intervention modalities. More neutral profiles 
in which middle levels of HS, N, and RC predominate 
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are more ambiguous regarding intervention amenabil- 
ity and must be teased out empirically. To that end, 
continuous monitoring of heart-rate variability during 
intake, therapy sessions, and in-vivo ecological settings 
(the real world) can help determine ANS responses to 
stressors and take precedence over the self-report-based 
instruments that the HRMTP uses. 

It should be noted that these intervention modali- 
ties are recommended on the basis of their known abil- 
ity to reduced excessive ANS-SNS activation through 
cognitive mediation or direct feedback (biofeedback). 
However, it should not be assumed that any interven- 
tion will work. The devil’s advocate perspective, where 
the maxim “Show me the data” rules and determines 
an intervention’s efficacy, should drive treatment strat- 
egies, since whenever self-report is involved in the 
assessment process, false positives and negatives are 
bound to occur. PHO and other profiling can be fal- 
lible. Consequently, an inappropriate treatment proce- 
dure can at times be applied to a misdiagnosed patient. 
Hence, ultimately, objective longitudinal, repeated pre- 
dictor (mind-body measures such as heart-rate vari- 
ability) and criterion outcome (changes in mind-body 
measures after intervention and/or performance or 
symptom differences) measures should be turned to for 
highest evidentiary guidance regarding profiling con- 


| HRMTP Constellation and Intervention Modalities 


CONSTELLATION INTERVENTION 1 


HHS-HN-LRC (hypothesized 
to be the most common 


profile in medical-therapy 
context) 


Hypnosis, self-hypnosis 
with biofeedback 


LHS-HN-LRC 
cognitive component 


HHS-LN-LRC (infrequent 
constellation) 


Hypnosis, insight, talk 
therapy 


HHS-HN-HRC (rarest 
constellation since N and 
RC are orthogonal 
constructs) 


Hypnosis, biofeedback 


Biofeedback in office with 


INTERVENTION 2 INTERVENTION 3 


Mental imagery with 
biofeedback 


Physical exercise 
as an adjunct 
intervention in all 
high-N patients 


Biofeedback, real- 
world situation with 
cognitive component, 
physical exercise 


Biofeedback at home 
with cognitive 
component 


Physical exercise Physical exercise 
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clusions and intervention selection decisions and for 
determining incongruence/congruence between practi- 
tioner intuition and patient self-report/test results. That 
is why ongoing psychophysiological monitoring during 
psychotherapy, at home and in the real world, should 
routinely be engaged in. 


SUMMARY 


The HRMTP is a multidimensional model composed of 
quantifiable measures including PHO individual differ- 
ence risk factors, which in isolation or independently 
may be weak predictors of clinical outcome. However, 
in the presence of real or perceived threat, specific con- 
stellations of HS, N, and RC are hypothesized to be 
strong predictors of the complex mind-body interac- 
tions that have been shown to underlie various medical 
and psychological disorders. People at greatest risk of 
developing symptoms and eventual disease are those 
who are positive for all predisposing features and de- 
ficient in support systems and coping skills and have 
experienced multiple major life changes and/or hassles 
over a short period of time. Individuals at lowest risk 
are those who have none of the isolated risk factors 
and multiple effective support systems and coping skills 
(Wickramasekera, 1988). 
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Eating disorders are notoriously difficult to treat and 
tend to run a chronic course. Although clinical practice 
guidelines suggest treatment by specialist services, in 
reality, most people with eating disorders will be treated 
in the community, where medical management remains 
with primary care (Turnbull, Ward, Treasure, Hershel, & 
Derby, 1996). 

Of all mental illnesses suffered by women in Austra- 
lia in 1996, eating disorders had the fourth-highest num- 
ber of disability-adjusted life years, that is, “healthy” 
life years lost (Mathers, Vos, Stevenson, & Begg, 2000). 
Eating disorders have a profound impact on the individ- 
ual’s life and are a substantial burden on health services 
across the world (Simon, Schmidt, & Pilling, 2005). Eat- 
ing disorders are associated with serious medical com- 
plications and functional impairment. Approximately 
70% of women with anorexia nervosa (AN) or bulimia 
nervosa (BN) report an anxiety disorder (Godart et al., 
2003). Other common comorbid conditions include de- 
pression, body dysmorphic disorder, substance abuse, 
and personality disorders. Eating disorders in females 
typically emerge in early puberty, though binge eating 


Eating Disorders: 
Advances in Treatment 
and Management 


Anthea Fursland 
Hunna J. Watson 
Bronwyn Raykos 
Anna Steele 

Sue Byrne 


and purging behaviors tend to emerge in later adoles- 
cence (Stice, Killen, Hayward, & Taylor, 1998). 


CLASSIFICATION OF EATING 
DISORDERS 


Anorexia Nervosa 


The lifetime prevalence of AN among females ranges 
from 1.4% to 2% (Wade, Bergin, Tiggemann, Bulik, & 
Fairburn, 2006) and the rate of occurrence in males is 
approximately one-tenth of that in females (American 
Psychiatric Association, 2000). The primary symptom 
of AN is an abnormally low body weight for age and 
height. In adults and older adolescents, this may mani- 
fest as weight loss in a person of a previously normal 
body weight. In children and younger adolescents, this 
may manifest as a failure to meet expected developmen- 
tal milestones for weight gain. The disorder may be vis- 
ible to the clinician due to the severely underweight 
and malnourished appearance of these patients. The 
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DSM-IV-TR Diagnostic Criteria 
for Anorexia Nervosa 


DSM-IV-TR Diagnostic Criteria 
for Bulimia Nervosa 


A. Refusal to maintain body weight at or above a 
minimally normal weight for age and height (i.e., 
less than 85% of that expected, or failure to make 
expected weight gain during period of growth) 


B. Intense fear of gaining weight or becoming fat, 
even though one is underweight 


C. Disturbance in the way in which one’s body shape 
is experienced, self-evaluation unduly influenced 
by body weight or shape, or denial of the 
seriousness of the currently low body weight 


D. In post-menarcheal females, amenorrhea (i.e., the 
absence of at least 3 consecutive menstrual cycles) 


Specify type (for current episode): 

Restricting type: has not engaged in regular binge-eating or purging 
behaviour 

Binge-eating/purging type: has regularly engaged in binge-eating 
or purging behaviour (i.e., self-induced vomiting; misuse of laxatives, 
diuretics, enemas) 


diagnostic criteria for AN, taken from the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-IV-TR; 
American Psychiatric Association, 2000), are presented 
in Table 10.1. 


Bulimia Nervosa 


Lifetime prevalence rates of BN are reported to be be- 
tween 1.1% and 4.6% (Wade et al., 2006) and, like 
AN, for males the prevalence rate is approximately 
one-tenth of that in females (American Psychiatric As- 
sociation, 2000). The defining feature of BN is binge 
eating followed by compensatory behaviors designed 
to counteract the feared effect of binge eating—that 
is, weight gain. An episode of binge eating is defined 
as eating a very large amount of food in a discrete 
period of time coupled with a sense of loss of control 
during the episode. The onset of binge eating typically 
occurs after a period of sustained dietary restriction. 
Individuals will engage in a range of compensatory 
behaviors, including self-induced vomiting, laxative 
misuse, excessive exercise, or dietary restriction. The 
diagnostic criteria for BN, taken from the DSM-IV-TR 
(American Psychiatric Association, 2000), are pre- 
sented in Table 10.2. 


A. Recurrent episodes of binge eating. A binge 
episode involves: 


(1) eating, within approximately a 2-hour period, 
an amount of food larger than most others 
would eat in such circumstances 

(2) a sense of loss of control over eating during 
this episode 


B. Recurrent inappropriate compensatory behavior 
in order to prevent weight gain (i.e., self-induced 
vomiting; misuse of laxatives, diuretics, enemas; 
fasting; excessive exercising) 


C. Binge eating and compensatory behaviours 
both occur, on average, at least twice a week 
for 3 months 


D. Self-evaluation unduly influenced by 
weight or shape 


E. Disturbances do not occur exclusively during 
episodes of anorexia nervosa 


Specify type (for current episode): 

Purging type: has regularly engaged in self-induced vomiting; 
misuse of laxatives, diuretics, or enemas 

Nonpurging type: has used other inappropriate compensatory 
behaviors (e.g., fasting, excessive exercise) but has not 
regularly engaged in self-induced vomiting or misuse of 
laxatives, diuretics, enemas 


Diagnostic criteria for AN and BN are fairly consis- 
tent across the DSM-IV-TR and International Statistical 
Classification of Diseases and Related Health Problems 
(ICD-10; World Health Organization, 1992) classifica- 
tion systems. The primary difference is that ICD-10 does 
not distinguish between restricting and binge-eating/ 
purging types in AN, nor does it distinguish between 
purging and non-purging types in BN. 


Atypical Eating Disorders/Eating Disorder 
Not Otherwise Specified 


Persons who meet some but not all of the diagnostic 
criteria for AN or BN are classified by the DSM-IV-TR 
as “eating disorder not otherwise specified” (EDNOS). 
ICD-10 classifies these persons under the more specific 
labels of atypical AN, atypical BN, or eating disorder un- 
specified. These cases tend to have a higher frequency 


of clinical presentation than AN and BN (Fairburn & 
Bohn, 2005; Fairburn & Harrison, 2003). 

The category of EDNOS covers a heterogeneous 
group of disorders. Although some may be thought of 
as sub-threshold variations of AN or BN, there is one 
distinct disorder, binge eating disorder (BED), that has 
been defined as a disorder in which recurrent episodes 
of binge eating occur at a frequency of at least twice 
per week for 6 months and in the absence of any inap- 
propriate compensatory behaviors characteristic of BN 
(American Psychiatric Association, 2000). Other forms 
of disordered eating that are included in the EDNOS cat- 
egory include recurrent chewing and spitting out large 
amounts of food, and purging or other inappropriate 
compensatory behaviors in normal-weight individu- 
als after eating small amounts of food. EDNOS cases 
should not be considered benign disorders, but just as 
serious and clinically significant as AN or BN. 


Future Directions 


Dissatisfaction with the current classification scheme 
for eating disorders is mounting for several reasons. 
First, there is clear overlap between eating disorder 
symptomatology across the eating disorders. Patients 
with any eating disorder diagnosis may engage in di- 
etary restriction, binge eating, and compensatory be- 
haviors, while overconcern with eating, weight, and 
shape is a common feature that is arguably the most 
important symptom of all the eating disorders (Fair- 
burn, Cooper, & Shafran, 2003). Second, eating disorder 
diagnoses are unstable over time. Up to 50% of patients 
with eating disorders move back and forth from one 
diagnostic category to another, regardless of whether 
their initial diagnosis is AN, BN or EDNOS (e.g., Milos, 
Spindler, Schnyder, & Fairburn, 2005). Third, over 50% 
of patients seen in clinics meet criteria for EDNOS or 
an “atypical” eating disorder (Fairburn, Cooper, Bohn, 
O’Connor, Doll, & Palmer, 2007), making this group of 
patients the most common, if not “typical,” diagnosis 
seen in clinical practice. 

A number of alternative classification systems have 
been proposed. One suggestion is to break down the 
classification of eating disorders further and to provide 
greater specificity. In AN, a functional staging system 
based on symptom severity in line with the classifi- 
cation of cancer has been suggested (Maguire et al., 
2008). Within the category of EDNOS, BED has already 
been recognized as a distinct syndrome within EDNOS 
(e.g., Pull, 2004) and it is possible that it will be fully 
recognized as a distinct disorder in the next revision of 
the DSM. It has also been suggested that purging disor- 
der should be recognized as a distinct eating disorder 
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(e.g., Keel, Wolfe, Liddle, de Young, & Jimerson, 2007; 
Wade, 2007). It has been defined as a disorder in which 
recurrent episodes of purging occur, on average, twice 
a week for 3 months; however, the purging is not as- 
sociated with objective binge eating, nor does it occur 
exclusively during episodes of AN (Keel et al., 2007). 

A more radical position is that eating disorders are 
best viewed in relation to symptomatology rather than 
diagnostic category and, as such, all the eating disor- 
ders should be classified under a single diagnostic entity, 
“eating disorder” (e.g., Fairburn, 2008; Waller, 2008). 
This “transdiagnostic” approach to conceptualizing the 
eating disorders is consistent with certain contemporary 
theories and interventions for eating disorders, which 
purport that common mechanisms are involved in the 
persistence of AN, BN, and EDNOS (e.g., Fairburn et al., 
2003). These features include a dysfunctional scheme for 
self-evaluation (overvaluation of and control over eating, 
shape, and weight); extreme and persistent inflexible di- 
etary restraint; and, in some patients, the use of other 
extreme methods of weight control such as self-induced 
vomiting, over-exercising, or laxative misuse. The trans- 
diagnostic concept of eating disorders will be further ad- 
dressed in the treatment section of this chapter. 


ASSESSMENT 


Eating disorders require immediate assessment and 
management due to the serious impact that poor nutri- 
tion and starvation syndrome (see box below) can have 
on growth, development, and physical health. This is 
particularly pertinent among children and adolescents, 
as poor nutrition can have a deleterious impact during 
this period of rapid physical growth. 


Starvation Syndrome 


Starvation exerts an extreme influence on physi- 
cal, social, and cognitive functioning. The most 
profound demonstration of the effects of starva- 
tion was documented by Keys, Brozek, Henschel, 
Mickelson, and Taylor (1950) as part of an un- 
controlled clinical experiment with Civilian Public 
Service volunteers in the 1940s. The aim of the 
study was to inform the development of postwar 
relief efforts for individuals in famine by creating a 
laboratory simulation of famine. Thirty-six volun- 
teers embarked on a 12-week control period where 
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baseline measurements were taken, followed by a 
reduced-calorie 24-week semi-starvation phase, 
and then various rehabilitation phases. The men 
were fit, healthy, psychologically stable, and cog- 
nitively sound. During the semi-starvation phase, 
startling deteriorations and abnormalities in bio- 
logical and mental health occurred (the starva- 
tion syndrome). The men lost an average 25% 
of their body weight and heart volume shrank. 
Dietary restriction was associated with sleep dis- 
turbance, headaches, gastrointestinal difficulties 
(including bloating), edema, dizziness, reduced 
body temperature, and reduced heart rate. Restric- 
tion prompted bingeing and purging behaviors in 
some men. The men experienced several changes 
to cognition, including obsessing about food and 
eating, reduced concentration and alertness, and 
impaired judgment. Some became depressed, 
anxious, neurotic, irritable, socially withdrawn, 
and angry, and a minority began self-harming. As 
caloric intake and body mass increased, the star- 
vation syndrome abated. This study suggested 
that many clinical features of eating disorders 
are the product of starvation, not pathognomonic 
to the illnesses. Many of the observed changes are 
amenable to normalization upon reinstitution of a 
suitable feeding program. 


Assessment of eating disorders should be multidis- 
ciplinary and holistic, ideally encapsulating a medical 
and diagnostic assessment, family and child psycho- 
social interview (if appropriate), psychometric assess- 
ment, and dietetic/nutritional assessment. Subsequent 
management is best undertaken by a multidisciplinary 
team and based on a collaborative care model. For cli- 
nicians working in the community, it is essential to 
enlist the support of a psychiatrist or general practitio- 
ner to monitor the medical risk of the patient during 
treatment. 

Patients with eating disorders often have high levels 
of shame and embarrassment, which may promote se- 
crecy and denial (e.g., Heatherton & Baumeister, 1991). 
It is important to be cognizant of this when one is inter- 
preting measures of eating disorder symptomatology. It 
is also important to remember that most psychometric 
tests used with children and adolescents are adapta- 
tions derived from adult measures and have not under- 
gone full validation with child/adolescent samples. Key 


The SCOFF Questionnaire 


(1) Do you make yourself Sick because you feel 
uncomfortably full? 


(2) Do you worry you have lost Control over how 
much you eat? 


(3) Have you recently lost more than One stone 
(14 lbs or 6.36 kg) in a 3-month period? 


(4) Do you believe yourself to be Fat when others 
say you are too thin? 


(5) Would you say that Food dominates your life? 


From “The SCOFF Questionnaire: Assessment of a New Screening 
Tool for Eating Disorders,” by J. F. Morgan, F. Reid, & J. H. Lacey, 1999, 
British Medical Journal, 319, pp. 1467-1468. 


elements of a comprehensive assessment are detailed 
in Exhibit 10.1. 


SCREENING INSTRUMENT DESIGNED FOR 
PRIMARY CARE AND GENERALISTS 


The SCOFF (Morgan, Reid, & Lacey, 1999) is a five- 
question forced-choice (yes-or-no) screening measure 
for eating disorders (see Table 10.3). It requires no for- 
mal training and takes 2 minutes to administer, mak- 
ing it an ideal screening instrument for use in primary 
care or in any routine assessment when there is a con- 
cern over disordered eating. Patients score 1 point for 
every yes answer, and a score of 2 points warrants 
further investigation, as it indicates a likely case of 
AN or BN. 


STRUCTURED INTERVIEWS DESIGNED 
FOR SPECIALISTS 


Eating Disorder Examination (EDE) 


The EDE (Fairburn, 2008; Fairburn & Cooper, 1993) has 
become the gold standard interview to assist in diagnos- 
ing eating disorders. It has demonstrated good reliability 
and validity (e.g., Guest, 2000), is widely used in clinical 
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Elements of a Comprehensive Assessment of Eating Disorders 


MEDICAL AND PHYSICAL ASSESSMENT 
Height, weight, BMI (computed as weight [kg] / height [m]'), percent expected BMI for gender and age, degree of 
protein-energy malnutrition, anthropometric measurements 
Vital Signs 
E Heart rate, blood pressure, orthostatic change, body temperature, capillary refill time 
History 


E Weight, medical, family psychiatric, birth, nutritional, medication (laxatives, diuretics, antidepressants, sleeping pills, 
anti-acne, prescription medication), and substance use or abuse 


Gastrointestinal 

E Hunger, constipation, nausea, diarrhoea, borborygmi, dysphagia, abdominal pain, scaphoid abdomen 
Endocrinological 

E Age at onset of menarche, menstruation pattern, amenorrhea 
Cardiovascular 

E Dizziness, fainting, bradycardia, heart palpitations 
Dermatologic and Subcutaneous 

Œ Lanugo, xerosis, cold sensitivity, dry and brittle hair, hair shedding, increased bruising, hypercarotenemia, purpura 
Evidence of Vomiting 

@ Calloused hands (“Russell’s sign”), recessed tooth enamel, parotid enlargement, glossitis, gingivitis, angular stomatitis 
Laboratory and Radiologic Tests 


E Levels of glucose, blood urea nitrogen, creatinine, electrolytes, magnesium, phosphorous, lipase, amylase, calcium, 
albumin, prealbumin, cholesterol, liver enzymes, muscle enzymes, complete blood count with differential and 
platelets, liver function tests, urinalysis, levels of thyroxine (T,), free thyroxine, thyroid-stimulating hormone, 
triiodothyronine (T,), reversed (rT,)electrocardiogram, levels of estradiol (female), follicle-stimulating hormone 
(females), testosterone (males), luteinizing hormone (males), bone mineral density). 


PSYCHOSOCIAL ASSESSMENT 
Family background, family and patient psychiatric history, socioemotional development, past and current eating 


attitudes and behaviors, exercise habits, family functioning history, mental status examination, motivation for change, 
school history, impact of symptoms upon schooling 


NUTRITIONAL/DIETETIC ASSESSMENT 
Typical eating pattern (usual, 24-hour recall), current/past eating and nutrition history and changes associated with 
onset of the eating disorder, current/past weight history (current, highest ever, lowest ever, premorbid, perceived ideal, 


menstrual threshold), medication/supplement history, current/past food attitudes and beliefs, methods of weight control 
(caloric intake, binge episodes, purging behaviors), familial factors (attitudes, use of diet products) 


DIAGNOSTIC AND PSYCHOMETRIC ASSESSMENT 


See text 
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and epidemiological research, and has been translated 
into several different languages. The EDE assesses the 
frequency of eating disorder behaviors (including di- 
etary restriction, binge eating, self-induced vomiting, 
and other compensatory behaviors) and eating attitudes 
(e.g., the overvaluation of weight and shape). It yields a 
total score and four subscales: restraint, eating concern, 
shape concern, and weight concern. It primarily focuses 
on the past 28 days, but some questions also focus on 
the past 3 months. The main limitations of the EDE are 
that clinicians require formal training to administer the 
interview, and administration of the interview can be 
time consuming, taking over an hour. 


Child Eating Disorder Examination 


The Child Eating Disorder Examination (Bryant-Waugh, 
Cooper, Taylor, & Lask, 1996) is the gold standard clini- 
cal diagnostic interview for children and younger ado- 
lescents and is appropriate for use with young people 
ages 8-14 years. 


Structured Clinical Interview for 
DSM-IV (SCID-IV) 


The Structured Clinical Interview for DSM-IV (First, 
Spitzer, Williams, & Gibbon, 1995) is a widely used diag- 
nostic scale that includes assessment of eating disorder 
symptomatology. The SCID-IV provides information on 
whether or not an individual meets diagnostic criteria 
for an eating disorder. One disadvantage of the SCID-IV 
is that it does not assess the frequency or severity 
of individual symptoms, which renders it less useful in 
clinical practice. 


SELF-REPORT INSTRUMENTS 


Eating Disorders 
Examination Questionnaire (EDE-Q) 


The EDE-Q (Fairburn, 2008; Fairburn & Beglin, 1994) 
is a 28-item self-report measure of eating disorder psy- 
chopathology over the past 28 days. It is essentially 
a modified self-report version of the EDE and has the 
same advantage of assessing the frequency and sever- 
ity of key eating disorder behaviors, as well as core at- 
titudes toward eating, weight, and shape. The EDE-Q 
has demonstrated good validity as a screening instru- 
ment for eating disorders compared to the EDE clini- 
cian interview, though it may underestimate episodes 


of objective binge eating (Mond, Hay, Rodgers, Owen, & 
Beumont, 2004). It has excellent internal consistency 
and test-retest reliability (Luce & Crowther, 1999). The 
EDE-Q was originally designed for use with females 
age 14 years and older. However, normative data are 
available for younger females age 12 to 14 years (Carter, 
Stewart, & Fairburn, 2001). Other adaptations of the 
EDE-Q include a Youth EDE-Q for individuals age 12 to 
17 years old (Goldschmidt, Doyle, & Wilfley, 2007). 


Eating Attitudes Test (EAT) 


The EAT (Garner & Garfinkel, 1979; Garner, Olmsted, 
Bohr, & Garfinkel, 1982) is a self-report measure of eat- 
ing disorder attitudes that has been widely adopted in 
clinical and research settings. A 26-item and a 40-item 
version of this measure are available. The EAT has three 
subscales: dieting, bulimia and food preoccupation, and 
Oral Control. The EAT has been adapted for use across 
cultures and a child version, the Children’s Eating At- 
titudes Test (Maloney, McGuire, & Daniels, 1988), has 
also been developed. The main limitation of the EAT 
is that it was originally developed as a measure of the 
symptoms of AN, so results should be interpreted with 
some caution in average or overweight individuals. 


Eating Disorder Inventory—3 (EDI-3) 


The EDI-3 (Garner, 2004) is a 91-item self-report mea- 
sure of eating disorder psychopathology with a total 
score, 12 subscales, and 6 composite scores that mea- 
sure constructs such as drive for thinness, bulimia, 
body dissatisfaction, and perfectionism. The EDI-3 
has been validated for females age 13 years and older 
(Garner, 2004), and a modified version of the EDI, the 
Eating Disorder Inventory for Children (Garner, 1991), 
has been developed for use with younger children. The 
measure has been criticized on the basis that it is time 
consuming, does not provide a specific time frame and 
does not directly assess the frequency of some key eat- 
ing disorder behaviors. 


TREATMENT MONITORING 
AND OUTCOME INSTRUMENTS 


Eating Disorders 
Examination Questionnaire 


The EDE-Q (Fairburn, 2008; Fairburn & Beglin, 1994) 
has been shown to yield a reliable measure of change in 
eating disorder symptoms over time, even when com- 


pared to the more time-consuming EDE clinician inter- 
view (Sysko, Walsh, & Fairburn, 2005). This makes it a 
good candidate for monitoring changes in eating disor- 
der symptomatology across treatment. 


Weight/BMI Charts 


The practice of weighing patients at each treatment ses- 
sion and recording this on a weight chart is considered 
integral to cognitive behavioral therapy (CBT) for eat- 
ing disorders. This practice provides information for the 
patient about the relationship between his or her eat- 
ing and weight fluctuations and allows the clinician to 
monitor one aspect of medical risk. For adults, the use 
of body mass index (BMI) charts is recommended, as 
patients tend to be less fixated on BMI than they are 
on weight. Metric computation of BMI is calculated as 
weight (kg) / height (m)?. Non-metric computation of 
BMI is calculated as weight (Ib) / [height (in)?] x 703. 
The Centers for Disease Control and Prevention (2009) 
and the World Health Organization (1998) both advise 
that the healthy BMI range is greater than or equal to 
18.5 and less than 25. However, in clinical practice with 
eating disorder patients, the healthy BMI range is gener- 
ally considered to range from 20 to 25. 

With children and adolescents, it is not helpful to 
rely on BMI alone to classify weight status, because 
BMI in this group varies markedly according to age, 
gender, and pubertal status. It is therefore recom- 
mended that clinicians use the international age- and 
gender-specific BMI centile charts, which take into ac- 
count age and gender to determine weight status (Cole, 
Bellizzi, Flegal, & Dietz, 2000). On these charts, a BMI 
greater than the 90th centile is considered to be over- 
weight, and a BMI less than 3rd centile is considered 
underweight. 


ASSESSMENT OF READINESS TO 
CHANGE IN ANOREXIA NERVOSA 


Patients with eating disorders are notoriously ambiv- 
alent about change. The Anorexia Nervosa Stages 
of Change Questionnaire (Rieger et al., 2000) is one 
promising measure that has been developed to assess 
readiness to recover from AN. It is a 20-item self-report 
measure that assesses the stage of change participants 
occupy with regard to anorexia symptomatology, with 
scores ranging from pre-contemplation to maintenance. 
The measure has been shown to demonstrate sound 
psychometric properties (Rieger, Touyz, & Beumont, 
2002; Rieger et al., 2000). 
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ASSESSMENT OF RELATED 
PSYCHOPATHOLOGY 


To obtain a comprehensive picture of the needs of pa- 
tients with eating disorders, mood and other psychopa- 
thology that are commonly related to eating disorders 
also need to be assessed. It may be pertinent to consider 
measures of depression, anxiety, and self-esteem. 


RISK FACTORS AND CAUSES 
OF EATING DISORDERS 


When people with eating disorders are asked to identify 
the causes of their eating disorders they cite factors such 
as perfectionism, interpersonal stressors, dieting, body 
dissatisfaction, low self-esteem, life stressors, and fam- 
ily difficulties (Nilsson, Abrahamsson, Torbidrnsson, & 
Hagglof, 2007). Scientists have incorporated these and 
other personality, cognitive, behavioral, and social fac- 
tors into theoretical models and have integrated ad- 
ditional specific theories of genetics, neurochemistry, 
neurobiology, and culture. 

Risk factors are characteristics, events, or experi- 
ences that have been correlated with a disorder. While 
they do not prove a causal association, they give clues 
about the etiology of a disorder and are important for 
prevention and for targeted intervention of high-risk 
groups. Table 10.4 summarizes specific risk factors for 
AN, BN, and BED, along with non-specific factors that 
increase vulnerability to eating disorders in general. 


Genetics 


Familial transmission of AN, BN, and BED has been 
firmly established. Twin studies have produced mod- 
erate to high heritability rates across all eating disor- 
ders (Bulik, Berkman, Brownley, Sedway, & Lohr, 2000; 
Javaras, Laird, Reichborn-Kjennerud, Bulik, Pope, & 
Hudson, 2008). Risk of AN is much higher in female 
relatives of a person with AN than in those with no 
relative with AN, and higher in relatives of BN than 
in controls (Strober, Freeman, Lampert, Diamond, & 
Kaye, 2000). Most implicated genes are within biologi- 
cal systems that regulate food intake, appetite, metabo- 
lism, mood, and/or response to pleasure and reward. 
These biological systems include serotonin, dopamine, 
neuropeptide, catecholamine, opioid, and others (for a 
recent review, the reader is referred to Klump & Culbert, 
2007). 
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Common and Specific Risk Factors for Eating Disorders 


NON-SPECIFIC EATING ANOREXIA BULIMIA BINGE EATING 
DISORDER RISK FACTORS NERVOSA NERVOSA DISORDER 
Trauma and E Childhood E PTSD or 
life experiences sexual abuse partial PTSD 
E Neglect E Acculturation 
Temperamental E Low self- E Perfectionism W Guilt and E Impaired set @ Impulsivity 
and cognitive esteem and E Poor suppressed shifting 
ineffectiveness interoceptive anger E Impulsivity 
E Body awareness E Impaired set E Guilt and 
dissatisfaction E Interpersonal shifting covert hostility 
E Negative distrust Social 
emotionality anxiety 
E Poor emotional E Overvaluation 
regulation of the 
E Obsessive- importance 
compulsive of weight 
personality and shape 
disorder traits E Life 
dissatisfaction 
Family and E Bullying E Insecure E Insecure @ Low parental 
childhood @ School adjustment attachment attachment contact 
experiences problems and lack E Early separation W Early separation Mm Perception of 
of friends anxiety anxiety paternal 
E Parental eating behavior, E Family E Eating too little rejection 
attitudes, and weight environment E Low parental and neglect 
E Dysfunctional family interaction of high contact and 
styles (poor communication, expressed care, parental 
attachment disturbances, emotion indifference 
low cohesion) E High concern E High parental 
parenting expectations 
E Discord in the 
family 
Biological E Adolescence E Female E Female E Early 
and E Overweight\high BMI E Very preterm E Childhood adulthood 
developmental E Low stature birth obesity E Childhood 
E Early menarche and pubertal E Pica in early E Type I obesity 
maturation childhood diabetes E Type I 
E Genetic factors E Picky eating, E Pica in early diabetes 
E Neuroendocrine and metabolic eating childhood 
disturbances conflicts, E Picky 
E Childhood feeding, digestive, unpleasant eating, eating 
and gastrointestinal problems mealtimes conflicts, 
during unpleasant 
childhood mealtimes 
E Infant sleep 
pattern 
difficulties 


(continued) 
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Common and Specific Risk Factors for Eating Disorders (continued) 


NON-SPECIFIC EATING 


DISORDER RISK FACTORS 


Social and E Industrialized E Exposure of 
cultural country the body in 
Em High public (elite 
socioeconomic athletes, 
status modelling) 
E Participation E ADHD 
in aesthetic E Sex-role 
sports (ballet, orientation 
gymnastics) (including 
homosexuality 
for males) 
Current or E Family psychopathology (eating 
family disorder, depression, anxiety, 
psychopathology substance abuse, etc.) 


and morbidity 


Premorbid E Dieting and E Desire for a 
indicators unhealthy completely 
weight control empty 
behaviors stomach 
E Preoccupation E Fear of 
with food, losing 
eating, and control 
shape over eating 
E Eating in 
secret 


ANOREXIA BULIMIA BINGE EATING 
NERVOSA NERVOSA DISORDER 
E Critical E Critical 
comments comments 
from others from others 
about weight/ about 
shape/eating weight/ 
shape/eating 
E Substance E Substance 
use use 
E Parental E Parental 
obesity obesity 


Œ Compulsive 
or high-level 
exercise 


Biology and Neurochemistry 


The high genetic contribution to eating disorders sug- 
gests that biological and neurochemical substrates are 
likely candidates in the genesis of the disorders. Sero- 
tonin has received the most attention, as it has an es- 
tablished role in the regulation of eating behavior and 
mood and is linked to eating disorder risk factors such 
as traits of harm avoidance, tendency to obsess, and 
impulsivity. Individuals with eating disorders tend to 
show serotonin dysregulation, with no clear unidirec- 
tional tendency for specific eating disorders (Steiger, 
2004). 

Norepinephrine is known to trigger feeding behavior 
even in instances of satiation and is involved in the regula- 
tion of mood and metabolic rate. Disturbances in norepi- 


nephrine function are seen in both AN and BN (Halmi & 
Yum, 2007). Dopamine underpins the brain reward path- 
way in the limbic system. Release of this neurotransmit- 
ter during activities such as eating, sexual activity, and 
the use of certain substances produces a pleasurable af- 
fective state. Pathophysiology in this system has been 
identified in AN and BN, yet the research is inconsistent, 
again specifically in regard to directionality. 

The gastrointestinal tract and adipose tissue gener- 
ate hormones and other substances that regulate me- 
tabolism and appetite. Research with respect to eating 
disorders has focused on the hormones leptin, adiponec- 
tin, and resistin, and the peptides ghrelin and peptide 
YY (Favaro, Monteleone, Santonastaso, & Maj, 2008). 

Overall, biological etiology is not well mapped, 
as most study samples are conducted during illness 
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episodes or post-recovery, rather than prior to onset of 
the condition. There are also physiological and behav- 
ioral changes associated with starvation, binge eating 
and purging, and other eating disorder-related behav- 
iors, which confound scientific investigations. 


Personality and Temperament 


AN and BN are closely associated with the personality 
traits of perfectionism, obsessive-compulsiveness, neu- 
roticism, negative emotionality, harm avoidance, low 
cooperativeness, ineffectiveness, and traits associated 
with avoidant personality disorders (Cassin & von Ron- 
son, 2005). AN is further associated with low novelty 
seeking, high constraint, and persistence, and BN with 
high impulsivity, sensation seeking, novelty seeking, 
and traits associated with borderline personality dis- 
order. Few studies have examined BED, though pres- 
ent evidence indicates that these individuals are more 
similar to those with BN than AN or healthy controls. 
Psychometric studies have largely focused on acutely 
ill individuals, yet starvation induces depression, anxi- 
ety, rigidity, irritability, and obsessiveness. Preliminary 
evidence suggests that these traits may persist after re- 
covery, consistent with an etiological framework, yet 
there is no strong evidence that these traits cause eating 
disorders. 


Familial Influences 


Individuals with AN, BN, and BED may be more likely 
to come from families that emphasize the importance of 
weight and shape. Mothers with clinical or subclinical 
eating disorders transmit unhelpful attitudes and behav- 
iors and identify their daughters as less attractive and 
as requiring more weight loss than comparison mothers 
or the daughters themselves (Hill & Franklin, 1998). If 
mothers engage in dietary restriction—one of the most 
important precursors to eating disorder development— 
daughters are significantly more likely to do so and to 
pursue additional methods of weight and shape control 
(Benedikt, Wertheim, & Love, 1998). This relationship 
is independent of the daughter’s body weight. Critical 
comments from family members about weight, shape, 
and eating are a significant risk factor for BED (Fair- 
burn et al., 1998). As is common to other psychiatric 
disorders such as schizophrenia and OCD, a family en- 
vironment that is critical and invalidating; has poor co- 
hesion and increased conflict; and is characterized by 
parental control, intrusiveness, and enmeshment may 
comprise a non-specific diathesis (Polivy, Herman, & 
Boivin, 2004). 


Sociocultural Influences 


Sociocultural theories are particularly good at account- 
ing for the predominance of eating disorders among fe- 
males in Western cultures. Abnormal eating attitudes 
and eating disorders in non-Western countries are grad- 
ually increasing as globalization and exposure to West- 
ern media rise (Makino, Tsuboi, & Dennerstein, 2004). 
The most salient cultural standard for female beauty in 
Western cultures is thinness. For most girls and women, 
this standard is largely unrealistic and unattainable. 
While the higher prevalence of eating disorders in West- 
ern versus non-Western countries is firmly established, 
it is important to note that only a small proportion of 
individuals in Western countries actually develop a 
clinical eating disorder. To account for this, Stice (1994) 
developed a model of sociocultural transmission, which 
also contains cognitive and behavioral components. It 
proposes that internalization of the thin ideal produces 
body dissatisfaction, producing negative affect and di- 
etary restraint, which in turn increases the risk of eating 
disorder development. Cross-sectional and longitudinal 
studies have validated many features of this model, and 
reversal of certain mechanisms has been observed to 
have a positive effect on mechanisms further down the 
model chain. Urban living has been reported to be a 
risk factor for BN, but not AN (van Son, van Hoeken, 
Bartelds, van Furth, & Hoek, 2006). 


COGNITIVE-BEHAVIORAL MODEL 


The cognitive-behavioral model emphasizes cognition 
as a moderator of distressed emotional states and abnor- 
mal eating behaviors. Individuals with eating disorders 
differ from normative samples on a range of cognitive 
dimensions, including core schemas for weight and 
shape, perfectionism, tendencies to obsess, dichoto- 
mous thinking, rigidity, impaired set-shifting ability, 
and impulsivity (Polivy & Herman, 2002). A difficulty 
with research on cognitive-behavioral theories is that 
most studies are cross-sectional or conducted during 
acute illness episodes, posing problems in the interpre- 
tation of causation. It is well known that starvation can 
exacerbate psychological changes (Garner, 1997; Keys 
et al., 1950). Cross-sectional research can do little to 
separate the influence of eating disorder sequelae from 
postulated etiology. Even if cognitive markers differenti- 
ate premorbid individuals from normative individuals, 
there is inherent difficulty in explaining the origin of 
the dysfunctional cognition. The cognitive-behavioral 
model ascribes the cause of cognitive dysfunction to de- 
velopmental events, heredity, biology, personality, and 


sociocultural factors. While cognitive-behavioral theory 
does not provide a compelling account for the etiology 
of eating disorders, this theory has informed the lead- 
ing model of disorder maintenance, particularly with 
respect to BN, where evidence-based treatments have 
been derived directly from the model. 


MODELS OF EATING DISORDER 
MAINTENANCE 


Cognitive-behavioral models of maintenance and modi- 
fication have been described for adults with AN (e.g., de 
Silva, 1995; Fairburn, Shafran, & Cooper, 1998; Freeman, 
1995; Garner & Bemis, 1985), BN (e.g., Fairburn, 1981; 
Fairburn, Cooper, & Cooper, 1986), and BED (Caston- 
guay, Eldredge, & Agras, 1995). The psychopathology 
underlying the disorders shows great similarity and has 
resulted in considerable overlap among the models. 
This issue relates strongly to the debate underway re- 
garding the inadequacy of the diagnostic nomenclature 
of the eating disorders. 

Consequently, a transdiagnostic extension of the 
cognitive-behavioral model has been proposed by Fair- 
burn et al. (2003) to account for the persistence of the 
full range of eating disorders. Because this model con- 
tains elements of previous models and its development 
has been informed by empirical studies, this model will 
be summarized here. 

The core psychopathology of the transdiagnostic 
model is consistent with previous models and includes 
overvaluation of controlling eating, weight, shape; 
strict dieting and other weight-control behavior; binge 
eating; and compensatory behaviors including vomit- 
ing/laxative misuse. Through life experiences, individ- 
uals with eating disorders come to overvalue control 
over eating, weight, and shape in relation to their 
identity rather than developing a balanced view that 
incorporates other dimensions, such as relationships, 
work, activities, family, and parenting. This leads to 
behavior focused on controlling eating, shape, and/or 
weight. Rigid, inflexible behavior in this context is dif- 
ficult to maintain. The breaking of strict dietary rules 
is interpreted as a loss of self-control, which may pre- 
cipitate temporary abandonment of rules and, in some 
individuals, binge eating. Binges often occur in the 
context of a psychosocial stressor or negative affective 
state and reinforce further eating disorder behaviors 
by temporarily neutralizing negative affect. Compen- 
satory purging behaviors are maintained by the belief 
that purging will prevent weight gain, further reinforc- 
ing binge eating. 
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CLINICAL GUIDELINES FOR THE 
TREATMENT OF EATING DISORDERS 


Developing effective treatments for eating disorders re- 
mains a pressing task. There exists limited convincing 
evidence to dictate how best to provide treatment for 
these individuals. Despite this, various clinical guide- 
lines have been published. These include the National 
Institute for Clinical Excellence (NICE; 2004) guidelines 
for eating disorders developed in the United Kingdom, 
the American Psychiatric Association’s Practice Guide- 
line for the Treatment of Patients with Eating Disorders 
(2006), and the Royal Australian and New Zealand 
College of Psychiatrists’ “Clinical Practice Guidelines for 
the Management of Anorexia Nervosa” (Hay & RANZCP 
Royal Australian and New Zealand College of Psychia- 
trists, 2004). A summary of the NICE treatment recom- 
mendations is presented in Table 10.5. 

Outcome for adults with AN does not appear to 
have improved over the second half of the 20th cen- 
tury (Steinhausen, 2002). A recent review of random- 
ized controlled trials concluded that evidence for AN 
treatment is weak (Bulik, Berkman, Brownley, Sed- 
way, & Lohr, 2007). Although the NICE guidelines do 
not specify a psychological treatment to use with these 
clients, they do suggest that clinicians may consider 
using elements of CBT, cognitive analytic therapy, in- 
terpersonal psychotherapy, or focal psychodynamic 
therapy. For children and adolescents with AN, the 
NICE guideline suggests the use of a family-based psy- 
chological intervention. 

For adults with BN, the picture is more promising. 
Cognitive-behavioral therapy for BN (CBT-BN) has been 
recognized in the NICE guidelines as a treatment of 
choice, and if individuals are non-responders, interper- 
sonal psychotherapy is a possible alternative. Although 
NICE cites strong empirical support for CBT-BN with 
adults, it offers only tentative recommendations for 
children and adolescents. 

For the atypical eating disorders, very few treat- 
ment trials have been conducted. One exception is 
BED, where the NICE guidelines recommend CBT as 
a first step in treatment. For other variants of EDNOS, 
NICE recommends treatment for the disorder that most 
closely resembles the presenting problem. 

Inpatient settings are advisable when the eating dis- 
order is accompanied by a high level of medical instability 
(see Exhibit 10.1). Inpatient treatment of AN often in- 
volves weight restoration without targeting specific psy- 
chological maintaining factors related to eating disorder 
psychopathology. When patients return to the home en- 
vironment, it is often very difficult for them to maintain 
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their weight if careful monitoring is not implemented 
by a clinician, and for some patients this will result in a 
relapse of symptoms and subsequent weight loss. To en- 
sure progress made in hospital is maintained, inpatient 
and outpatient services must liaise carefully and ensure 


Summary of NICE 
Recommendations 


Anorexia nervosa 


E The majority of people with AN can be managed 
in an outpatient setting. They should receive 
psychological treatment from a service that is 
experienced in treatment and risk assessment 
of people with eating disorders. 

E Some people with AN will need inpatient 
treatment. They should be admitted to a 
facility that provides psychosocial interventions 
and skilled implementation of refeeding. 

@ Children and adolescents with AN should 
be offered family interventions that focus 
on the eating disorder. 


Bulimia nervosa 


E An evidence-based self-help program should be 
considered as a first step for patients with BN. 

@ A trial of an antidepressant drug may be 
considered as an alternative or an adjunct 
to evidence-based self-help program for 
adults with BN. 

@ Adults with BN should be offered cognitive- 
behavior therapy for BN (CBT-BN), a specifically 
adapted form of cognitive-behavior therapy, lasting 
16-20 sessions over 4-5 months. 

@ Adolescents with BN may be offered CBT-BN 
adapted to suit their age and developmental 
level. The family should be included 
where appropriate. 


Atypical eating disorders 


@ Adults with binge eating disorder should be 
offered cognitive-behavior therapy for binge 
eating disorder, a specifically adapted form 
of cognitive-behavior therapy. 

E There is a lack of evidence for the treatment of 
atypical eating disorders (other than binge eating 
disorder). The clinician should consider following 
the treatment recommendations for the eating 
disorder that is most similar to the patient’s 
eating problem. 


that the individual’s psychological needs continue to be 
met regardless of weight status. 

Alongside treatment for an eating disorder, comor- 
bid conditions (e.g., depression, anxiety disorders) 
often require simultaneous treatment. Clinicians need 
to be equipped to manage these comorbid symptoms, 
or to refer patients to a specialist in that area where 
necessary. 

Given the seriousness and complexity of eating dis- 
orders, and the widely accepted view that they remain 
extremely difficult to treat, it is of utmost importance 
that outcome studies continue to identify effective 
modes of treatment. Clinicians are encouraged to re- 
main up to date with the research literature, given the 
constantly evolving nature of the field. 


ADVANCES IN EVIDENCE-BASED 
TREATMENT OF EATING DISORDERS 


Treatment trials around the world are currently evalu- 
ating innovative treatments for eating disorders in an 
attempt to improve upon the current evidence-based 
guidelines. Two of these outpatient approaches are de- 
scribed in the following section. 


Family-Based Therapy 
for Children and Adolescents 


The family-based (“Maudsley”) approach to treating 
eating disorders in children and adolescents originated 
from work at the Maudsley Hospital in London and has 
been tested mostly with individuals with AN, rather 
than BN. Family-Based Therapy (FBT) has been man- 
ualized by Lock, Le Grange, Agras, and Dare (2001). 
Treatment involves 3 phases, usually distributed over 
the course of a year. In phase 1 parents are strongly en- 
couraged to take control of the child’s eating until there 
is evidence of steady weight gain and child compliance 
with the installed regime. Phase 2 involves negotiating 
a new pattern of relationships where the responsibility 
for eating is shifted back to the child, with the goal of 
restoring pre-morbid physical health and reducing en- 
vironmental tension. Phase 3 addresses developmental 
issues and termination. 

FBT for children and adolescents with AN has been 
evaluated in a variety of controlled trials (e.g., Eisler, Dare, 
Hodes, Russell, Dodge, & Le Grange, 2000; Eisler, Dare, 
Russell, Szmukler, Le Grange, & Dodge, 1997; Geist, Hei- 
neman, Stephens, Davis, & Katzman, 2000). Outcomes 
are promising and indicate significant weight gain and 


improvement in eating disorder psychopathology. This 
is a particular advance in the field, given the noted diffi- 
culty of treating AN in adults, where treatment trials have 
yet to yield such positive results. Fewer treatment trials 
have been conducted to test FBT in children and adoles- 
cents with BN, though one controlled trial showed good 
clinical outcome compared to supportive psychotherapy 
(Le Grange, Crosby, Rathouz, & Leventhal, 2007), and 
another showed comparable outcomes compared to CBT 
guided self-care (Schmidt et al., 2007). 


Transdiagnostic Treatment 
for Adults 


Christopher Fairburn and his colleagues at the Univer- 
sity of Oxford have developed a transdiagnostic theory 
of the processes that maintain all forms of eating dis- 
orders. This theory was based on the observation that 
AN, BN, and EDNOS share many distinctive clinical 
features (Fairburn et al., 2003). The transdiagnostic 
treatment based on this theory involves an enhanced 
version of cognitive behavior therapy for eating disor- 
ders (CBT-E), and a treatment guide has recently been 
published (Fairburn, 2008). CBT-E involves four stages 
of treatment. The focus of stage 1 is behavioral change, 
with interventions such as self-monitoring, psychoedu- 
cation, weekly weighing, regular eating, and a personal- 
ized formulation. Stage 2 involves a review of progress, 
where the therapist and patient jointly identify areas of 
improvement and barriers to progress in treatment to 
date, revise the formulation if necessary, and plan for 
the next stage of treatment. Stage 3 focuses on address- 
ing the processes that maintain the eating disorder (i.e., 
the core psychopathology of eating disorders: overvalu- 
ation of control over eating, shape and weight). This 
is considered the main body of the treatment program. 
Stage 4 focuses on the maintenance of progress and re- 
lapse prevention. The therapist and patient explore the 
strategies required to manage unhelpful eating-related 
thoughts and behaviors in the future. 

Initial post-treatment results for this transdiagnostic 
approach are very encouraging. In a randomized con- 
trolled trial involving two UK sites (n = 154, consist- 
ing of those with a BMI of > 17.5 kg/m’), 66.4% of 
treatment completers reduced their eating disorder psy- 
chopathology to within one standard deviation of com- 
munity norms on the EDE (Fairburn et al., 2009). In an 
open trial at a public health clinic in Western Australia 
(n = 119, consisting of patients from across all three 
DSM-IV categories of eating disorders), 62.5% of treat- 
ment completers ended treatment with EDE-Q scores 
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within one standard deviation of community norms 
(Fursland & Byrne, 2009). 


IMPLEMENTING ENHANCED COGNITIVE 
BEHAVIOR THERAPY 


In this section we discuss the practical implementation 
of CBT-E in an outpatient clinical setting (for a com- 
plete guide, see Fairburn, 2008). CBT-E is designed to 
be applicable to all eating disorders. Fairburn designed a 
20-session program for individuals with a BMI greater 
than 17.5 kg/m’ and a 40-session program for individu- 
als with a BMI less than or equal to 17.5 kg/m’. However, 
in our practice we tend to offer the shorter version of the 
treatment to individuals with a BMI greater than 18.5 kg/ 
m/’, as we find that people of lower weight need more ex- 
tensive work. One aspect that differentiates CBT-E from 
earlier versions of CBT for eating disorders is the notion 
of metacognitive awareness. This “decentered” stance 
helps patients develop a “helicopter view” of their eating 
disorder, whereby they are able to distance themselves 
from the disorder and change their relationship with it. 


CBT-E Assessment 


Usually two to three assessment sessions are needed, 
each of 60 to 90 minutes, to identify the full extent of 
the eating disorder psychopathology and to establish a 
therapeutic alliance. Many patients with eating disor- 
ders, especially those with AN, are terrified of change. 
Those with low weight fear achieving normal weight 
(which they perceive as “getting fat”) and those in the 
healthy weight range are afraid of gaining weight and 
becoming overweight if they relinquish their disordered 
eating behaviors. 

Height and weight are measured to provide a baseline 
BMI; BMI is monitored throughout treatment. It is recom- 
mended that some psychometric measures of depression, 
anxiety, and eating disorder psychopathology be obtained. 
Other useful measures include self-report measures of 
self-esteem and quality of life. For eating symptoms, we 
recommend the EDE-Q. The EDE-Q not only offers infor- 
mation on the patient’s presenting symptomatology, but 
provides a baseline measurement that can be used for 
monitoring treatment progress and outcome. 

As with all outpatient treatment of eating disorders, 
clinicians delivering CBT-E must ensure that the pa- 
tient’s physical health is monitored by a medical prac- 
titioner, which may require communicating with the 
patient’s general practitioner and/or any other member 


228 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


of the treatment team. A summary of the assessment 
should be sent to the physician who is responsible for 
medical monitoring. 

By the end of the assessment it should be clear 
whether CBT-E is an appropriate treatment modality for 
the patient. Contraindications to starting the treatment 
include barriers to establishing a therapeutic alliance 
(e.g., clear refusal by the patient to engage in treat- 
ment, or a predictable absence of either the therapist or 
patient during the next 4-6 weeks) and therapy- 
interfering circumstances (e.g., serious medical risk, 
either due to extremely low weight [BMI <14], or ex- 
cessive purging, or precipitous weight loss; suicide 
risk or untreated major depression or substance abuse 
that would interfere with treatment; life events such as 
recent bereavement or imminent university examina- 
tions). Previous lack of success with well-implemented 
CBT-E is also a contraindication. 

If CBT-E is indicated, patients receive a description 
of the therapy to orient them to the treatment. They 
are informed of the likely number of sessions (20 ses- 
sions for normal-weight clients and 40 sessions for 
low-weight patients) and the length of each session 
(50 minutes), and that for the first 4 weeks, sessions will 
be twice weekly. Weight is measured weekly and each 
session follows an agenda. Treatment is collaborative, 
with the patient and therapist working as a team for the 
patient’s benefit. Between-session tasks (especially self- 
monitoring) are vital, and the patient must be willing to 
work hard between sessions—for the full 168 hours of 
the week, not just during the sessions. Treatment is pres- 
ent and future oriented and focuses on the maintaining 
factors. Describing CBT-E also gives the therapist the op- 
portunity to instill hope. The patient learns that CBT-E 
developed from CBT for BN, the leading evidence-based 
treatment for that disorder, and that approximately two- 
thirds of patients who complete CBT-E recover. 

Parents or significant others can be included in the 
assessment. This is especially desirable for young peo- 
ple who still live at home. If others are to be included, it 
is important to convey that the therapy is for the benefit 
of the patient, and that any family involvement will be 
for the benefit of the individual. Confidentiality must be 
respected, and this should be made clear to the patient 
and the family involved. 


Marie, a single woman of 25, presented with a 
9-year history of low weight and a current BMI 
of 15.2. Assessment revealed that throughout Ma- 
rie’s childhood her mother had been dieting and 


had always fed Marie “healthy” foods. As Marie 
entered puberty in her early teens, she gained 
some weight and as a result felt unhappy. At the 
age of 15, she began dieting with a friend. When 
she lost weight, she received positive comments 
from her mother and a boy that she liked. Al- 
though her friend gave up dieting, Marie per- 
sisted, believing that if she became thinner she 
would feel better about herself and feel happy. 
It was only months later that her parents started 
worrying about the weight loss. They took her 
to her doctor, who informed her that she had 
“healthy low blood pressure” and advised her 
to stop dieting. However, she continued restrict- 
ing food intake and 6 months later collapsed at 
school. She was admitted to hospital with a BMI 
of 15.5. She was discharged 3 weeks later with 
a BMI of 17, having gained 8 lbs. She finished 
school and started law school, but she found it 
hard to cope with the pressures. She was unable 
to continue because of anxiety and impaired 
concentration, and because her studies were in- 
terrupted by further admissions to hospital. At 
the time of the assessment she was living with 
her parents and working part-time in a cafe. She 
was not in a relationship and had few friends. 
Her symptoms included dietary restriction, with 
twice-weekly binge eating and self-induced vom- 
iting. She ran 5 miles every day and attended the 
gym 3 times per week. 


CBT-E Stage 1 (Sessions 1-7; 
Twice Weekly) 


Addressing Ambivalence and the Process 
of Change 


Many patients with eating disorders who present for 
treatment have been pressured to relinquish unhealthy 
eating-related and weight-control behaviors by con- 
cerned others. Family, friends, and health professionals 
have typically informed patients that they are endan- 
gering their health and that it would be better for them 
if they adopted healthy behaviors. While individuals 
with eating disorders are usually aware of the truth in 
these statements, the advice has little impact on their 
behaviors. CBT-E encourages patients to consider the 
role and functions that the eating disorder fulfills in 
their lives, and the advantages and disadvantages of 


having the disorder. Patients are asked to list both the 
pros and cons of recovering from their disorder, and 
also the pros and cons of remaining the same. Many 
patients have never been asked what positive benefits 
they derive from their eating disorder, and they find this 
exercise extremely validating. It also instigates the pro- 
cess of helping patients distance themselves from the 
eating disorder. 


In-Session Weighing 


Between the assessment and the start of treatment, 
the therapist plots the patient’s BMI on a graph. For 
someone of average weight, it is helpful to mark on the 
graph horizontal lines corresponding to a BMI of 20 and 
a BMI of 25: the healthy weight range. For someone 
of low weight, it is helpful to draw a horizontal line, 
which corresponds to a BMI of 20, and a dotted line 
corresponding to a BMI of 19, as these patients often 
find it easier to see a BMI of 19 as an interim step to 
health (see Figure 10.1). 

In-session weighing is a non-negotiable aspect 
of treatment. Patients are asked to cease weighing 
themselves at home during the course of treatment. 
Many people with eating disorders weigh themselves 
several times a day, ostensibly to reassure themselves 
either that they have not gained weight or that they 
are losing weight. In reality, weighing rarely results in 
reassurance and more often results in dissatisfaction. 
Nonetheless, the thought of reducing weighing behav- 
ior provokes significant anxiety, so it is important to 
provide a sound rationale for this: frequent weighing 
results in preoccupation with weight and provides 
misleading information, but avoidance of weighing is 
also problematic, as there is no feedback to confirm 
or disconfirm fears of weight gain. In-session weigh- 
ing allows patients to receive clear information about 
any weight changes as they are changing their eating 
habits. It also provides an opportunity for the therapist 
to help patients interpret any weight change, which 
is useful, as people with eating disorders are prone 
to misinterpret small shifts in weight, and this pre- 
cipitates further dietary restriction or weight-control 
behaviors. 

Patient and therapist should spend time discuss- 
ing interpretation of the weight graph. It should be ex- 
plained that no conclusions can be drawn from a single 
measurement, as weight fluctuates naturally (depend- 
ing on bladder and bowel activity, intake of food and 
liquid, dehydration, plus other factors such as stage in 
the menstrual cycle and thickness of clothes). A series 
of 4 weights needs to be examined in order to identify 
a real trend in BMI change. It is helpful to talk about 


229 


Eating Disorders: Advances in Treatment and Management 


“weight regain” rather than “weight gain” (for those 
who are underweight), and also to talk about “the num- 
ber on the scale” rather than “your weight,” as this is 
another way of helping patients distance themselves 
from the eating disorder. 

Patients are weighed at the start of each session 
(see Figure 10.1). This is usually an anxiety-producing 
exercise. Obtaining a weight measurement at the start 
of the session allows the patient and therapist time to 
discuss, explore, and reduce anxiety before moving on 
to other agenda items. 


Self-Monitoring 


Some patients will have been asked to do some kind 
of monitoring of food intake, either by a dietitian or a 
previous therapist. It is important to note that the self- 
monitoring in CBT-E is of a different nature, and an in- 
tegral part of the therapy. While many therapists claim 
that patients are reluctant to complete food records, it is 
our experience that a committed therapist who believes 
in the usefulness of recording will be able to obtain co- 
operation by offering a thorough rationale. 

Self-monitoring should be done in real time. This 
ensures better accuracy of the information collected 
and allows the patient to develop increased awareness 
in the moment. Self-monitoring in the moment is in- 
troduced as a vital technique from which both patient 
and therapist learn the link between eating behaviors, 
weight control behaviors, moods, thinking, and situa- 
tions. Becoming aware of their behaviors, thoughts, 
and feelings in the present moment allows patients to 
distance themselves from these behaviors. As a result, 
it becomes possible for them to begin to make choices 
about actions that they thought were automatic and 
beyond their control. It is helpful to talk about “look- 
ing for clues” in the monitoring records, like detectives 
working as a team to learn about the eating patterns in 
order to facilitate change. It is useful to help patients 
identify the real difficulties they might face (e.g., com- 
pleting their records while at work or when out with 
others) and to encourage them to strategize and prob- 
lem solve. Some solutions that patients have generated 
include texting themselves, sending themselves e-mails, 
and carrying a folded monitoring sheet (or sticky note), 
which they can complete during a break in their daily 
activities. 

Self-monitoring should be reviewed at every ses- 
sion by the therapist and patient together. Without this, 
there is little reason for the patient to continue what 
is an onerous task. The first recordings need the most 
time, and they should be reviewed not just for the con- 
tent (the eating patterns) but for how well the patient 
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Figure 10.1 Session-by-session BMI chart. 


Marie’s Self-Monitoring Record 
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MY SELF-MONITORING RECORD 


Day Monday 


Date 07/22/08 


Time 


7:30am 


10:00 am 
12:00 pm 
2:30 pm 
5:45pm 
5:53pm 


5:59pm 


6:15pm 


7:30pm 


9:40pm 


9.55pm 


Food and liquid intake 


1 mug of black coffee 
Y% cup All-Bran with 
Y cup fat-free milk 

1 can of diet Pepsi 
Mug of coffee 

1 can diet Pepsi 

1 piece of toast 


1 large glass wine 


5 pieces of toast & 
margarine 


1 cold apple pie 

1 packet of 

chocolate chip cookies 
1 fat-free yogurt 


1 packet chocolate chip 
cookies 


Location 


Kitchen table 


At work 
At work 
At work 
kitchen 


In my room 


Binge (*) 


Vomit (V)/ 
Laxative (L) 


Situation/thoughts/feelings 


7:00am: Weighed myself. 97 
lbs. 
Less than last night. Pleased. 


Only coffee for lunch, trying 
to make up for breakfast. 


6.05pm: Weighed myself. 99 
lbs Disgusted with myself. 
Vomited. Depressed about 
binge. Resolved not to eat 
for the rest of the night. Felt 
awful, couldn’t look in the 
mirror. Vomited.I couldn’t 
eat downstairs in front of my 
parents. 


When they were watching TV 
I snuck into the kitchen and 
grabbed the cookies. I hate 
myself so much. My weight 
will have gone up SO much 
but I’m too scared to look. 
Vomited. 


Exercise (time and type): None! I’m a fat lazy slob and I hate myself. I am disgusting 
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was able to record in real time. The therapist should 
offer positive feedback and validation of the patient’s 
efforts, together with suggestions regarding ways to im- 
prove the quality of the recording. 

See Exhibit 10.2 for an example of a self-monitoring 
record completed by Marie early in treatment. Note 
the lack of regular eating and the narrow choice of 
foods. 


The Formulation 


Many therapists will be familiar with the idea of con- 
structing a case conceptualization. The CBT-E formu- 
lation is similar, but it is an individualized pictorial 
depiction of the factors maintaining the patient’s eating 
disorder (see Figure 10.2). It is created jointly, early in 
treatment and often in the first session; a copy is given 
to the patient, and a copy is placed on the table during 
each subsequent session. It is always a work in prog- 
ress, with additions and changes made as more relevant 
information comes to light. 


The formulation is useful in several ways. First, it ex- 
plains the vicious cycle of the eating disorder. This helps 
patients make sense of the links between their thoughts 
and feelings (especially those related to the overvalua- 
tion of weight/shape) and their eating disorder behav- 
iors (e.g., dietary restriction). It also highlights the link 
between dietary restriction and binge eating. Second, 
it identifies areas to target in treatment. Third, patients 
feel understood and may offer a response such as “Yes, 
that’s me!” Lastly, it helps patients distance themselves 
from the eating disorder. As they take a conscious step 
back from their usual experience and acknowledge the 
self-perpetuating cycle, they often begin to see their be- 
haviors are not an integral part of themselves, but a set 
of behaviors that can be changed. 


Regular Eating 


Regular eating is the foundation of all healthy changes 
in eating patterns, and its importance in eating disorder 
treatment cannot be overstated. Regular eating means 


Overvaluation of 
control over eating, 
weight and shape 


Strict dieting 
Dietary rules 


Binge 
eating 


Starvation syndrome: 
depressed and anxious 
mood, bloating, 
preoccupation with food, 
weight, shape 


Moods and 
mood-related 
eating 


Compensatory 


vomiting, laxative 
abuse, driven 
exercise 


I’m so scared of getting fat 


I mustwt eat before noow 
I mustw't eat carby 
I must eat < 800 caloriey 


SAD, bored, 
lonely 


My stomach feels grosy 
I dowt want to see my 
friendy 


Figure 10.2 CBT- E formulation of mixed disorder (starvation, binge/purge) and Marie’s personalized formulation. 


eating approximately every 3 hours, with three meals 
and two to three snacks: breakfast, morning snack, 
lunch, afternoon snack, dinner, and possibly an eve- 
ning snack (if the evening meal is eaten early). It is vital 
to discuss the benefits of regular eating. These include 
reducing hunger, which is one cause of binge eating 
(with reference made to the formulation); raising me- 
tabolism; and keeping blood sugar steady (which in- 
creases the likelihood of stable mood). 

At the start of treatment we do not expect people 
of low weight to begin eating more food immediately, 
but early on we encourage all patients to alter their 
eating pattern, in particular, to spread out more evenly 
the food they are already consuming. 


In her initial self-monitoring forms, Marie’s entries 
showed that she tended to start her food intake at 
midday, when she ate a small can of tuna and 
some salad. She then waited until the evening, 
when she ate a fat-free yogurt and a banana. At 
this point she was not asked to increase what she 
ate but was encouraged to shift the content of her 
food intake to the following pattern: 


7 am Y fat-free yogurt 

10 am Y% banana 

1 pm % can tuna and salad 
3:30 pm Y% banana 

6 pm y can tuna and salad 
8:30 pm Y fat-free yogurt 


It should be emphasized to the patient that there 
is no additional food in this new eating pattern, only a 
shift in the division of energy consumed throughout the 
day. Once this new pattern is established, the patient 
can be encouraged to increase portion size and/or add 
new ingredients. 

Patients often need guidance with meal planning, 
and many find it helpful to plan their food intake for 
the entire day, either the previous night or in the morn- 
ing. They should be told to eat “by the clock” initially, 
as their hunger and satiety mechanisms will probably 
have been disrupted as a result of their disordered eat- 
ing. They need to prioritize eating regularly and should 
pursue this pattern, even if friends and family are not 
eating at the same times. They will need reminding that 
in order to overcome their eating disorder, they need to 
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view their food as medicine and need to commit to a 
regular eating plan. They will also need reminding that 
a bloating sensation is part of the starvation syndrome 
and does not indicate that they have overeaten. Later 
in treatment they will need to learn to tolerate normal 
sensation of fullness, which does not indicate that they 
have overeaten. 


Psychoeducation 


Learning more about eating disorders allows patients to 
increase their motivation to change. All patients receive 
psychoeducation about the starvation syndrome and its 
role in their particular eating disorder and information 
regarding normal eating and balanced nutritional input. 
They receive information relating to the long-term, irre- 
versible effects of being underweight (e.g., osteoporosis) 
and of purging (e.g., dental decay). They also learn about 
the medical dangers of starving and purging (e.g., cardiac 
arrest). Useful resources for both patients and therapists 
include chapters 1, 4, and 5 of Overcoming Binge Eating 
(Fairburn, 1995) and the Web site of the Centre for Clini- 
cal Interventions (http://www.cci.health.wa.gov.au ). 

If patients are purging, we teach them about the rel- 
ative ineffectiveness of purging. Laxatives only rid the 
body of approximately 10% of calories, because these 
work on the lower bowel, by which time most of the 
calories in food have been absorbed. Vomiting only rids 
the body of 30%-50% of calories, because absorption 
begins in the mouth and by the time they vomit (even 
if it occurs “immediately”), there has already been sig- 
nificant absorption, especially of carbohydrates, which 
get absorbed quickly. 


Involvement of Significant Others 


It is often useful to invite family members or significant 
others to some sessions. In CBT-E with adults, these 
sessions are considered not family therapy but adjunct 
sessions in addition to the regular treatment and are 
not counted in the total number of planned therapy ses- 
sions. It is a good idea to invite family members if they 
might play a role in either facilitating positive change at 
home (e.g., by helping with meal planning) or prevent- 
ing change (e.g., by commenting negatively about the 
patient’s eating). 

When adolescents and young people are living at 
home, there is greater involvement with the family. Par- 
ents need to know about their child’s eating disorder 
and what the treatment entails, and they can be of most 
assistance if they also receive psychoeducation and 
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have the formulation explained. They can be instru- 
mental in helping the young person establish a regular 
eating pattern and introduce avoided foods and can as- 
sist by removing scales and excess mirrors. They should 
be involved throughout the treatment. 


Stage 2 (Sessions 8—9) 


Stage 2 involves a review of treatment, identifying both 
progress and barriers to progress. We review the formu- 
lation and add to it as necessary, which helps us iden- 
tify the focus of the remainder of treatment. 


Stage 3 (Sessions 10-17 in Shorter 
Treatment; Sessions 10—36 in Longer 
Treatment) 


The main goal of this stage is to change dysfunctional 
thinking, while continuing the procedures started in 
stage 1. The focus is on addressing the core psychopa- 
thology of eating disorders: the overvaluation of control 
over eating, shape, and weight. 


Identifying the Extent to Which Self-Evaluation 
Is Based on Controlling Weight/Shape 


Patients need to be introduced to the notion of self- 
evaluation—that is, the ways in which they judge 
themselves. They then are helped to identify the vari- 
ous aspects of their lives that contribute to this self- 
evaluation. 

One way for patients to assess the various domains 
of self-evaluation is to create a list of areas of their lives 
that contribute to their self-evaluation. Typically this list 
includes aspects of appearance (usually weight/shape), 
work, family, and relationships. Patients are asked to 
rank this list in order of importance and create a pie 
chart, drawing slices representing the relative impor- 
tance of each domain. Most people with eating disor- 
ders judge themselves largely by their ability to control 
their eating, weight, and shape, and this results in an 
unbalanced pie chart dominated by weight and shape. 
Nonetheless, patients are often shocked when they be- 
come aware of the extent of this focus, because it is 
often incompatible with their true values. 

It is helpful to educate patients about the riskiness 
of having such an unbalanced basis for self-evaluation. 
Firstly, it is like putting all one’s eggs in one basket, 
which may work well when things are going well in that 
domain (e.g., when they feel they are doing well control- 


ling their weight) but poorly when eating seems out of 
control. Second, self-evaluation based on weight/shape 
is always tenuous, because of the inherent difficulties 
of controlling these aspects, and the lack of an objective 
standard of success. Most patients will agree that there 
are always reasons to feel dissatisfied regarding their 
weight and shape, and few circumstances that lead 
them to feel positive for more than a fleeting moment. 

Pie charts can be used throughout treatment 
to look at changes over time or to identify how they 
hope their self-evaluation might look in the future (see 
Figure 10.3). 

The next step is to help patients identify ways of 
making the pie chart—their life—more balanced. They 
can achieve this by reducing the importance of weight/ 
shape control (the focus of therapy), by expanding 
existing areas of self-evaluation (e.g., spending more 
time with friends), or by identifying new or marginal- 
ized domains of self-evaluation. These might include 
interests they have given up (e.g., college), or activities 
they have always wanted to try. It is most helpful if the 
new interests have a social component (e.g., volleyball, 
volunteering). 

Identifying the prominent role of weight and shape 
in self-evaluation easily leads to identifying further con- 
sequences, such as preoccupation with food, eating, 
shape, and weight. The therapist guides the patient to 
identify experiences or behaviors that result from this 
preoccupation, as part of a reformulation to include a 
broader view of the consequences that accompany the 
unhelpful beliefs, not just the dietary vicious cycle (see 
Figure 10.4). This increased self-awareness is a further 
example of decentering from the eating disorder and al- 
lows the patient to see it as a set of behaviors, thoughts, 
and feelings that can be addressed and changed. 


Shape Checking and Avoidance 


Overvaluation of controlling weight and shape invari- 
ably gives rise to a preoccupation with these issues and 
the development of behaviors oriented toward man- 
aging these goals. An important consequence of this 
overvaluation is body checking, which refers to ritual- 
ized checking of aspects of one’s appearance with the 
accompanying motivation to evaluate shape, weight, 
and body appearance. One example already addressed 
in stage 1 is weighing. Another common form of body 
checking involves inspecting one’s appearance in the 
mirror, performed by many patients several times a day. 
Like weighing, this repetitious activity reinforces preoc- 
cupation and dissatisfaction. Other forms of checking 
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Relationshif 


Weight/Shape | 


Me in 5 years (I hope!) 


Figure 10.3 Marie’s current self-evaluation and her hopes for 5 years from now. 


Overvaluation of control over eating, weight and shape 


Strict 
dieting and 
dietary 
rules 


Marginalization 
of other 


areas of life avoidance 


Shape/weight 
checking and 


Preoccupation 
with thoughts 
about 
shape/weight 


Mislabeling adverse 
mood states as 
“feeling fat” 


Figure 10.4 Consequences of overvaluation of control over eating, weight, and shape. 


include comparison with others (usually those younger 
and/or thinner, or celebrities), touching parts of the 
body (especially bones), pinching (to assess “fatness”), 
using the tightness of clothes as a marker, measuring, 
and looking down at body parts such as the stomach 
and thighs. Alternatively, some individuals with eating 
disorders go to great lengths to avoid seeing their bod- 
ies. Avoidance is just as problematic, as it maintains 
body dissatisfaction by preventing patients from dis- 
confirming their worst fears (e.g., “I have gained 10 
pounds”). Furthermore, it is often the cause of much 


distress. It interferes socially through avoidance of situ- 
ations that may involve body exposure (e.g., going to 
the beach, playing tennis) and in physical intimacy 
with a partner (e.g., not being seen naked, not wanting 
to be touched). 

Patients need to be given information about body 
checking. People with eating disorders engage in body 
checking excessively and often unconsciously, and al- 
though it is designed to reassure, it maintains body 
dissatisfaction. Avoidance is also problematic, as it 
perpetuates unhelpful fears and beliefs, and needs to 
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be addressed and suitably managed. First, patients are 
asked what forms of body checking they engage in. In 
order to be made aware of their checking behaviors, 
they are asked to record each act of checking on their 
self-monitoring sheets, for 1 weekday and 1 day at the 
weekend. In the next session the therapist and patient 
go through the records, which often reveal a high extent 
of body checking that is surprising to patients. 

Second, the therapist explores with patients the 
reasons underlying the checking behaviors. One com- 
mon reason for checking is “to make sure my body 
has not got fatter.” Patients need to be reminded about 
normal body fluctuations (e.g., that a stomach chang- 
ing shape after a meal is a normal response and is 
temporary and imperceptible to others) and need help 
comprehending that a body is unlikely to change much 
in a short space of time; therefore frequent checking 
has no value. 

Third, the therapist needs to help patients become 
aware of the negative consequences and perceptual 
distortions that result from scrutinizing one’s body. 
Socratic questioning can be useful in helping patients 
conclude that their frequent checking is not helpful. Pa- 
tients readily admit that they focus on the parts of their 
bodies they dislike the most and are not happy after 
checking their bodies. It is useful to explain that percep- 
tions can be extremely biased. If people look for flaws, 
they will find some. If a young woman believes she has 
fat thighs, she will be more likely to perceive her thighs 
as large—in fact, she may even develop a distorted per- 
ception if she continues to scrutinize her thighs, in the 
way that continued scrutiny of a facial blemish makes 
the blemish seem to stand out more. 

Lastly, the focus is on changing the checking behav- 
iors. There will be some forms of checking that need to 
be completely extinguished (e.g., using a tape measure 
to check the circumference of thighs or hips), but most 
will be addressed through decreasing the frequency and 
time spent on these behaviors, especially mirror (mis) 
use and comparison with others. 

Mirror use merits detailed examination because it is 
a typical and frequently employed body checking strat- 
egy. It is useful to get a thorough understanding of the 
ways in which the patient uses mirrors, including the 
frequency of looking, the length of time spent, the parts 
of the body scrutinized, whether he or she is clothed or 
naked, the purpose, and the number of mirrors used. 
Education about mirrors is particularly important: mir- 
ror scrutiny provides misleading information. It is useful 
to have a full-length mirror available for mirror work. 
The following exercise challenges people’s belief that 
their reflection represents an exact image of their body. 


Marie was asked to stand far enough away from 
the mirror that she could see the top of her head 
and her feet. When asked if she was seeing a full- 
length reflection of herself that represented her 
true appearance, she answered, “Yes.” Then the 
therapist stood by the mirror and asked Marie to 
identify where on the mirror she could see the top 
of her head and her feet. The therapist placed a 
marker those points and measured the distance. 
Marie was astonished that the reflection was so 
much shorter than her true height. Her response 
was, “So what I thought was me was really 
Mini-Me!” 


Once patients see that a reflection is not a true 
representation of themselves, they are more open to 
believe in other ways that perceptions can become dis- 
torted, and more willing to reduce their mirror scrutiny. 
The repetitive looking in mirrors also reinforces body 
dissatisfaction. 


Through the discussions about mirrors, Marie 
became aware that she used mirrors excessively. 
She looked at herself naked for about 10 minutes 
when she first got out of bed, then after emptying 
her bladder, then after breakfast, then after her 
shower. At work she would go the ladies’ room 
and if there was nobody there, she would pull up 
her skirt and examine her thighs in the full-length 
mirror before and after emptying her bladder. At 
home she would examine herself naked when she 
changed out of her work clothes, and again after 
eating her evening meal. Every time she exam- 
ined herself, she would end up dejected that she 
could still see fat on her thighs and that her stom- 
ach was not concave. She was shocked to dis- 
cover, with the help of her therapist, that she was 
spending an average of 3 hours per day scruti- 
nizing herself in the mirror. Motivated to change, 
and with help from her therapist, she worked out 
a plan to reduce her mirror scrutiny. 


The other main form of body checking that merits 
attention is comparisons with others. Like mirror scru- 
tiny, comparing oneself with others most often results in 
dissatisfaction with one’s body. People with eating disor- 
ders are extremely self-critical, but not of others’ bodies. 


Furthermore, when they compare themselves with oth- 
ers, they tend to compare themselves with a biased sam- 
ple of people. They focus mainly on peers or younger 
individuals who are thin, and celebrities who are thin. 

Educating patients about these unrepresentative 
groups helps them realize the adverse consequences of 
such comparisons, particularly body dissatisfaction. It 
is worth pointing out that that while their self-scrutiny 
is biased toward flaws, their examination of others is 
more focused on positive features. Furthermore, media 
images of celebrities are likely to have been manipu- 
lated. Addressing comparisons with others can involve 
surveys and behavioral experiments. 


After identifying her belief that she had more fat 
and was less attractive than most other young 
women of her age, Marie agreed to go to the beach 
and conduct an experiment. She planned to look 
at every fifth woman in her age group who walked 
past her and write down whether she saw any fat 
on their bodies and how attractive she found them. 
Her hypothesis was that most women would have 
no discernible fat and that most would be more 
attractive than her. She was surprised to find a 
diversity of body shape and attractiveness. 


Avoidance of body shape is best addressed by ex- 
posure exercises, where patients are helped to confront 
their feared experience. They need to get used to seeing 
and touching their bodies and must cease undressing in 
the dark and wearing baggy clothes. 


Feeling Fat 


Many women, especially those in Westernized soci- 
eties, report the experience of “feeling fat” at certain 
times, but patients with eating disorders tend to report 
this as a recurrent and distressing occurrence. They as- 
sociate this experience, mistakenly, with being fat, and 
as a result, the experience of feeling fat maintains body 
dissatisfaction. 

Patients need to be educated that feeling fat is not the 
same as being fat. “Fat” is not an emotion, and the expe- 
rience is usually triggered by other emotions that are un- 
welcome or difficult to deal with. Unlike other negative 
cognitions regarding weight and shape, the state of feel- 
ing fat is not constant but often fluctuates with negative 
moods. Patients are asked to use their monitoring sheets 
to identify particularly powerful experiences of feeling 
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fat and the context of such occurrences, in order to iden- 
tify what other emotions they may have been experienc- 
ing at the time. Often patients describe some physical 
discomfort, such as feeling bloated (which should be 
addressed through psychoeducation) or negative mood 
states (which can be addressed by problem solving). 
The goal is to raise patients’ awareness of the occur- 
rence of feeling fat and to address these experiences in 
real time by identifying the underlying distress. 


Marie often felt fat and was convinced that this 
was directly related to her gradual weight regain. 
Through self-monitoring of these experiences of 
feeling fat, she was able to recognize that the feel- 
ings were particularly intense after she spent time 
with her friend Sally. Sally seemed to be leading 
the life that Marie wanted. She was doing well at 
university, she had a boyfriend, and she seemed 
happy. Once Marie was able to see that what she 
was really feeling was intense anger and envy of 
Sally, and guilt for those feelings, she was able to 
reduce the frequency and intensity of feeling fat as 
she addressed the underlying emotions. 


Identifying the Origins of the Overvaluation 


Late in treatment, when patients have worked on re- 
ducing the effects of overvaluation of controlling eating 
weight and shape, it is useful to conduct a historical 
review in order to identify how the overvaluation devel- 
oped. Patients are asked to review their childhood up to 
the onset of the eating disorder in order to identify any 
predisposing or vulnerability factors (e.g., being over- 
weight, having a mother who was constantly dieting) 
and the effect that those might have had on their self- 
evaluation. They are then asked to recall any precipitat- 
ing factors, or triggers that occurred before their eating 
disorder (e.g., parents divorcing, a boy telling her he 
liked skinny girls). The therapist then discusses with 
the patient the factors that might have maintained the 
disorder in the first few months (e.g., positive reinforce- 
ment for weight loss, a sense of control). Finally, the 
patient identifies the course of the disorder in the period 
since its appearance, and any factors that might have 
influenced its pattern. 

This process of examining the past cannot undo 
the negative experiences of the past, but patients find it 
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beneficial. It helps them place their eating disorder in the 
context of their entire life and is a further means of distanc- 
ing themselves from the disorder. It also prepares them for 
examining the pervasive set of messages they may have 
lived with for years: the eating disorder mind-set. 


Marie came to understand that she had grown up 
in an atmosphere of “healthy” eating. When she 
put on weight at puberty, she developed the belief 
that there was something wrong with her and that 
she was to blame for her change in shape. This in- 
creased her vulnerability, and when she went on 
a diet and received compliments, she mistakenly 
thought that being thin was the only way to be 
popular and happy. At this point in her life and af- 
ter several months of therapy, she was able to see 
that maintaining a precariously low weight had 
only served to narrow her life choices and had not 
brought happiness. 


The Eating Disorder Mind-Set 


An eating disorder mind-set reflects the core psycho- 
pathology of eating disorders, namely, the overvalua- 
tion of controlling eating, weight, and shape. It affects 
the way in which individuals filter experience. Just as 
wearing a pair of pink glasses makes the world appear 
pink, a mind-set can alter the way someone interprets 
comments. For example, “You look well” will be inter- 
preted by someone with an eating disorder as “You look 
fat.” This overarching mind-set leads patients to engage 
in the behaviors that reinforce it (e.g., food restriction, 
body checking, and mislabeling negative emotions as 
“feeling fat”). 

The focus of treatment up to this point has been 
to address and reduce the processes that maintain the 
eating disorder and its accompanying mind-set. Pa- 
tients have been developing new, more positive self- 
statements and reducing their negative messages. At 
this stage of treatment the focus shifts to learning to 
control the eating disorder mind-set. It is useful to com- 
pare the mind-set with a DVD player and aim to con- 
trol the playing of the DVDs. Most people have different 
DVDs relating to different areas of their lives, and they 
switch easily from one to another (e.g., from friends 
to work). Unfortunately, the eating disorder mind-set 
tends to become locked in, repeating old messages that 
become ingrained. As treatment progresses, these mes- 
sages tend to fade into the background at times but can 
reappear suddenly. 


Patients will be aware of the times the eating disorder 
mind-set slips back into place. In order to have more 
control over this mind-set, they need to learn to identify 
possible triggers for its recurrence and early warning 
signs that it is playing, and how to displace it and/or 
replace it with other healthier messages (i.e., “eject” 
the DVD). 


Marie was pleased because she was finding it easier 
to eat with her friends. She was no longer bom- 
barded with internal voices telling her, “If you eat 
what they’re eating, you’re a filthy pig!” However, 
she reported that she had cancelled a dinner date 
with friends, as she kept hearing inside her head, 
“You're a fat pig, you should eat less!” A review of 
the previous couple of days before this recent set- 
back revealed that she had been distressed that she 
needed a larger size of jeans. With her therapist’s 
help, she was able to link this discovery with the re- 
playing of the old “DVD” and became more aware of 
possible triggers (shape concerns) and early warn- 
ing signs (self-denigration and restricting). The next 
time she had a negative experience with her shape 
(comparing herself with an emaciated young girl) 
and she became aware of her impulse to restrict, 
she was able to reinstate a healthier eating pattern. 


Dietary Restraint and Dietary Rules 


While dietary restraint is addressed in stage 1 in the 
context of the formulation, regular eating, and psycho- 
education, it needs to be revisited in stage 3. An early 
focus is on helping patients understand that, contrary to 
their belief that dieting is the answer, dietary restraint is 
problematic for them. 

Most people with eating disorders are reluctant to 
give up dieting altogether, especially if they have had 
success with weight loss, because they have attributed 
their loss (and maintenance) to dieting. Those who 
binge tend to use dieting as a major compensatory 
behavior. For many individuals with eating disorders, 
especially those of low weight, dieting is something 
that gives them a sense of achievement and of being 
in control. Even when they sense they are failing, they 
blame themselves rather than recognize the unreason- 
able goals they have set for themselves. 

Patients need to be reminded of the role that dieting 
plays in binge eating (or the likelihood of such), and in 
their preoccupation with controlling their eating, shape, 
and weight. Most patients have developed extremely rigid 
dietary rules, and one major problem with dietary rules 


is that they tend to be inflexible and difficult to maintain. 
A common response is anxiety, especially when a rule is 
broken, if only slightly. Patients think, “I’ve blown it!” 
and this is often followed by guilt, feelings of failure, 
and/or binge eating, and then resumption of the dieting. 
This dichotomous thinking can be addressed by typical 
CBT techniques such as thought diaries. 

Having inflexible rules also restricts social interac- 
tion, as eating out (i.e., eating foods of unknown com- 
position) becomes intolerable, and eating with others 
becomes associated with fears of being thought weak 
and/or greedy. 

Although there are many idiosyncratic sets of di- 
etary rules, there are three common forms: 


m When to eat (e.g., never before noon, never after 7 pm, 
only twice per day) 

m What to eat (e.g., no white bread, only one portion of 
carbohydrates per day) 

m How much to eat (e.g., portion size, caloric limit) 


The first rule will have been addressed in stage 1 through 
regular eating. The second is best addressed as food avoid- 
ance and tackled as a set of behavioral experiments. 


Marie was asked to identify all her avoided foods 
by visiting every aisle of the supermarket and list- 
ing all the foods she avoided for fear of weight 
gain or fear of triggering a binge. When she got 
home she divided the foods into 4 groups (see Ex- 
hibit 10.3). 

She agreed to try 2 items from the first column 
and to note these efforts on her self-monitoring 
record. She chose low-fat cheese and whole-wheat 


Avoided Foods 
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bread and was able to eat both on 2 occasions 
during the next week when she felt in control 
of her eating. Her weight only changed by 150 
grams. She felt relieved, as she realized that she 
didn’t need to eat a cheese sandwich every day, 
but she knew she could when out with friends. 


Foods should be systematically reintroduced, even 
in small quantities, until patients’ dietary rules have be- 
come more flexible and the foods no longer cause anxiety. 
Only small amounts need to be tried, because eating even 
small amounts means the dietary rule has been broken. 
Like many aspects of eating disorders, dieting and dietary 
rules are most successfully addressed when the patient 
wants to change. Patients should be helped to under- 
stand the negative and limiting impact of strict dieting— 
on their social lives and their mood states—and encour- 
aged to experiment with relaxing their dietary rules. The 
third typical food rule (amount) is best addressed in the 
context of nutritional education and the goal of consum- 
ing balanced meals and maintaining a stable healthy 
weight. Recommendations concerning portion size will 
depend on the nutritional needs of the patient, and a di- 
etitian can play an extremely important role in this task. 


The Impact of Moods and Events on Eating 


Moods have an impact on most people’s eating, with 
some individuals falling at one end of the spectrum, 
where moods play a minor role, and others falling 
at the far end, where adverse mood states are barely 
tolerated and have a significant impact on eating behav- 
iors. Restriction and exercise tend to occur in response 
to events that make the individual feel out of control, 


I might just 
consider eating 


Maybe one day 
(not now), I could eat 


Really hard to eat I can’t imagine 


eating these! 


Whole-wheat bread Muesli 
Low-fat yogurt Avocado 
Corn Potatoes 


Low-fat cheese Whole-wheat pasta 


Tomato ketchup Honey 
Dried apricots Muesli bar 


Raisins 


White bread Butter 
Potato chips (pack) Ice cream 
Sugar in tea Cream 


Full-fat yogurt French fries 


Pasta (regular) Fried chicken 
Chocolate bar Full-fat cheeses 


Cake Pizza 
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while binge eating and purging are often efforts to cope 
with negative moods and/or events. 

Although some patients want to address their 
moods early in treatment, this is not helpful until the 
other factors maintaining binge eating (e.g., dietary re- 
straint) have weakened, and individuals are only ex- 
periencing residual binges. As with most interventions, 
the first task is for patients to become aware of the link 
between events, moods, and eating, with information 
coming from self-monitoring records. 

Event-related changes in eating are addressed 
through the 7 steps of structured problem solving. The 
strategy of binge analysis can be used to address re- 
sidual binges. Breaking a binge into steps is often useful 
in that it introduces the notion that a binge is not inevi- 
table. The therapist helps the patient identify the trig- 
ger, which is usually dieting or breaking a dietary rule, 
disinhibition from alcohol/drugs, or moods/events. By 
retracing the events that lead up to the binge, patients 
can identify what else they could have done—and what 
strategies they could use in the future. This is surpris- 
ingly novel to many patients and gives them a sense of 
control over their eating and their lives. 

The presence of severe mood intolerance will have 
been identified in stage 2 and is often seen in patients 
who continue binge eating despite regular eating. The 
binge and/or purge behaviors often coexist with other 
attempts to regulate moods, such as self-harm (cutting, 
scratching) and self-medication (with drugs, alcohol). 
Difficulty tolerating moods needs to be addressed in de- 
tail. Patients learn the typical chain of events: a trigger- 
ing event (e.g., meeting up with a university friend), a 
negative appraisal of that event (e.g., “I’m not as good 
as she is”), an adverse mood (e.g., anger, envy), and a 
negative appraisal and escalation of that mood change 
(e.g., “I hate feeling envious, I hate it, I hate it!”). This 
is followed by unhelpful mood-modulating behaviors 
(e.g., binge eating) and an immediate reduction in the 
emotion, but with a self-blaming response (e.g., “I am a 
hopeless failure and I hate myself”). 


Marie was taught to identify, in the moment, a 
triggering event, and write down what happened, 
her understanding of what happened, her current 
emotion, and her appraisal of this emotion. This 
gave her some control over her responses and inter- 
rupted the escalation of emotion. She was taught to 
intervene at different stages. Problem solving 
was particularly useful for dealing with triggering 
events. Cognitive interventions such as thought 


diaries were helpful for addressing the negative 
appraisal of such events. Mindfulness (sitting with 
the emotion and observing in a nonjudgmental 
way) was useful for dealing with adverse moods 
and their negative appraisal. For unhelpful mood- 
modulating behaviors, she engaged in activities 
that were distracting (calling or meeting a friend, 
listening to music, going for a short walk) or self- 
soothing (having a shower or bath). 


Although these new behaviors will not give the 
immediate relief obtained from binge eating or self- 
harming, they offer an alternative response to what was 
previously thought of as an inevitable chain of events. 
It is another example of patients gaining more control 
over their lives as they gain awareness of the possibility 
of healthier options. 


Stage 4 (Sessions 18—20 in the Short 
Treatment; 37—40 in the Long Treatment) 


It is important for treatment to end in a planned way. 
These final sessions occur at fortnightly intervals, 
with the emphasis on patients continuing to practice 
their skills in the future. There is an expectation that 
improvement will continue. Self-monitoring is phased 
out, and in-session weighing is replaced with at-home 
weekly weighing. 


Maintaining Progress 


The therapist and patient assess progress and identify 
what has been most useful in treatment, so that the pa- 
tient can continue to use those strategies or techniques. 
They identify areas that remain problematic and create 
a plan for how the patient will continue to work on 
those areas. 


Relapse Prevention 


It is important for patients to have realistic expecta- 
tions. The eating disorder mind-set may always be 
an Achilles’ heel, and they may be prone to resuming 
old patterns of coping in response to certain triggers. 
However, they are encouraged to recall the skills that 
they have acquired to influence the old mind-set, and 
to continue to use them. Patients need to distinguish 
between a lapse and a relapse, seeing the former as a 


temporary setback from which they can get back on 
track immediately. 

Patients need to be helped to identify likely triggers 
for setbacks. The therapist helps them create a plan to 
deal with setbacks. 


RESOURCES AND NETWORKS FOR PATIENTS, 
CAREGIVERS, AND FAMILIES 


Beating Eating Disorders. UK-based charity for people with eating 
disorders and their families (http://www.b-eat.co.uk) 

Eating Disorders Foundation of Victoria. Australia-based organi- 
zation providing support, information, community education, 
and advocacy for people with eating disorders and their fami- 
lies (http://www.eatingdisorders.org.au) 

National Eating Disorders Association. U.S.-based organization 
dedicated to providing education, resources, and support to 
those affected by eating disorders (http://www.nationaleat 
ingdisorders.org) 

National Institute for Health and Clinical Excellence. Eating dis- 
orders: Anorexia nervosa, bulimia nervosa and related eating 
disorders. Understanding NICE guidance: A guide for people 
with eating disorders, their advocates and carers, and the pub- 
lic. Retrieved from http://www.nice.org.uk/nicemedia/pdf/ 
cg009publicinfoenglish.pdf 

Something Fishy Website on Eating Disorders. U.S.-based Web 
site dedicated to raising awareness and providing support to 
people with eating disorders and their loved ones (http:// 
www.something-fishy.org) 


SELF-HELP AND EDUCATIONAL MATERIALS 
FOR ADOLESCENTS AND FAMILY MEMBERS 


Lock, J., & Le Grange, D. (2005). Help your teenager beat an eat- 
ing disorder. New York: Guilford Press. 

Neumark-Sztainer, D. (2005). I’m, like, so fat! Helping your teen 
make healthy choices about eating and exercise in a weight- 
obsessed world. New York: Guilford Press. 


SELF-HELP AND EDUCATIONAL 
MATERIALS FOR ADULTS 


Fairburn, C. G. (1995). Overcoming binge eating. New York: Guil- 
ford Press. 

Fursland, A., Byrne, S., & Nathan, P. (2007). Overcoming dis- 
ordered eating. Perth, Western Australia: Centre for Clini- 
cal Interventions. Retrieved from http://www.cci.health. 
wa.gov.au 


TREATMENT GUIDES FOR PRACTITIONERS 


American Psychiatric Association. (2006). Practice guideline for 
the treatment of patients with eating disorders (3rd ed.). Wash- 
ington, DC: American Psychiatric Association. 

Fairburn, C. G. (2008). Cognitive behavior therapy and eating dis- 
orders. New York: Guilford Press. 
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National Institute for Clinical Excellence. (2004). Quick reference 
guide: Eating disorders: Core interventions in the treatment 
and management of anorexia nervosa, bulimia nervosa and 
related eating disorders. Retrieved from http://www.nice.org. 
uk/nicemedia/pdf/cg009quickrefguide. pdf 

Waller, G., Cordery, E., Costorphine, E., Hinrichsen, H., Law- 
son, R., Mountford, V., et al. (2007). Cognitive behavioural 
therapy for eating disorders. New York: Cambridge University 
Press. 


PROFESSIONAL ASSOCIATIONS 
FOR NETWORKING AND TRAINING 


Academy of Eating Disorders. An international transdisciplinary 
professional organization that promotes excellence in re- 
search, treatment, and prevention of eating disorders and pro- 
vides education, training, and a forum for collaboration and 
professional dialogue (http://www.aedweb.org) 

Australian and New Zealand Academy for Eating Disorders. 
A young and active multidisciplinary organization that aims to 
represent and support the activities of all professionals work- 
ing in the field of eating disorders and related issues (http:// 
www.anzaed.org.au) 

Eating Disorders Association. A UK-based organization that helps 
with all aspects of eating disorders, including anorexia nervosa, 
bulimia nervosa, binge eating disorder (http://www.b-eat. 
co.uk) 
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The aim of this chapter is to investigate the phenom- 
enon of chemical dependence from a personality- 
centered perspective to help clinicians understand the 
factors that are associated with resistance as well as 
susceptibility to addictive drug use. Rather than dwell- 
ing almost exclusively on the pathological aspects of 
addiction, as has been traditional, this chapter will ex- 
plore personality dimensions that may be conducive 
to healing and recovery. Both clinicians and research- 
ers in the field of addiction treatment have noted that 
many substance abuse counselors often appear to rely 
on moral/criminal- and disease-based models that cen- 
ter more on DSM-IV labeling and the rigid stereotyp- 
ing of clients than on considerations of their inherent 
strengths or unrealized potentials. Even in relatively en- 
lightened settings there may be an undercurrent, often 
only thinly disguised, of pejorative and unchallenged 
assumptions—that the chemically dependent as a 
whole are not only profoundly defective, but also weak 
willed and lacking in discipline, relentlessly manipula- 
tive, generally untrustworthy or outright deceitful, best 
managed through confrontational approaches, and ulti- 
mately incapable of significant change. 
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and Treatment 


Denise Fortino 


Such a pessimistic, skeptical view seemingly offers 
little room for lasting hope or fundamentally positive 
regard for those in treatment. One patient confided dur- 
ing an intake interview that he had hesitated to tell a 
psychiatrist who was treating him for depression that 
he was in a methadone program until he summoned 
up the courage after about a year in her care. Unfortu- 
nately, he found that her attitude toward him changed 
so dramatically thereafter—beginning with her state- 
ment that he had behaved with an appalling degree of 
dishonesty and deception—that he eventually stopped 
his visits. Ironically, his initial hesitation seemed jus- 
tified in retrospect, given her negative reaction to his 
disclosure. 

A similarly judgmental and one-dimensional depic- 
tion of addicted individuals was evident in the report 
of a research study comparing the relatively success- 
ful performance of heroin-using Vietnam veterans on 
the Halstead-Reitan battery with that of a control group 
some 30 years ago (Fields & Fullerton, 1975). The ad- 
dicted group outperformed the controls on eight of the 
nine subtests with one, a test of abstract reasoning, 
approaching statistical significance. The investigators 
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speculated that the higher conceptual ability demon- 
strated by the addicted group “may well account for 
the manner in which many addicted persons are able 
to manipulate others to do their bidding” (p. 114, ital- 
ics added). Moreover, they concluded that two courses 
of action were available to the heroin-dependent vet- 
eran with regard to this purported superiority: “He 
might be helped to use these facilities in a constructive/ 
rehabilitative manner or he might continue to use them 
to manipulate others in what ultimately becomes a self- 
destructive cause” (p. 114; italics added). Such descrip- 
tions of the “manipulative” heroin-addicted individual 
seem to have been part of a widespread perception that 
may well have influenced the kinds of interventions tra- 
ditionally aimed at this group. 

When Rudolph Moos, a researcher well known for 
his studies on adaptive coping in alcoholics, decided 
to investigate why some people improve and recover, 
he was dismayed to learn that an emphasis on positive 
outcomes was not considered a worthy enterprise by 
his colleagues, who regarded recovery itself as a rather 
insubstantial, ephemeral concept. The conventional 
wisdom of the time cast doubt on the ability of anyone 
to genuinely overcome a history of alcohol dependence 
or the emotional consequences of any similarly severe 
long-term illness (Moos, 1994). This outlook synchro- 
nized with the more crudely phrased idea “Once a 
junkie, always a junkie.” Sadly, this is how many drug 
users have come to see and define themselves and, as 
already observed, the professionals who treat them are 
not necessarily immune from such dismissive and sim- 
plistic views. Indeed, no other population of clients ap- 
pears to have been more maligned and misunderstood 
than individuals who are addicted to drugs or alcohol 
(Miller & Brown, 1997). 

Aside from political pressures and culturally in- 
grained prejudices, one problem with the treatment of 
addiction may be that the field has been marked by a 
shortage of humanistically oriented psychologists who 
possess the requisite skills to handle the problems of 
substance-dependent clients with the compassion and 
complexity they deserve (Miller & Brown, 1997). Those 
who seek help are too often subjected to one-size-fits- 
all kinds of treatments, as if they had identical profiles. 
In part, this chapter represents an effort to demonstrate 
that this is definitely not the case—and that people may 
become chemically dependent for widely varying rea- 
sons, with distinctive ways of perceiving, processing, 
and responding to emotional distress. 

To be sure, many, if not most, of the clients in treat- 
ment for addictive drug use present with deep-seated 
vulnerabilities, but often these do not seem to be ei- 


ther adequately explained or differentiated, and what- 
ever strengths they might possess, such as a readiness 
for interpersonal engagement, imaginative capacity, 
creativity, introspection, empathy, affective intensity, 
beneficial attentional shifts, and/or potential for self- 
soothing, may be largely overlooked. Fortunately, one 
recent development has been an effort by agencies that 
accredit substance abuse treatment programs to recon- 
ceptualize clients in terms of their strengths and abili- 
ties rather than viewing them from a predominantly 
pathological perspective. 

As for finding more authentic ways of identifying 
what indeed may be defective as well as healthy and 
adaptive in these individuals, it has been observed that 
while many of the clients seen in treatment are excep- 
tionally sensitive, verbal, and creative, at times they also 
seem profoundly uneasy, if not altogether blindsided, 
with regard to understanding and giving voice to both 
their own and others’ range of feelings. Accordingly, it 
may be beneficial to focus on exploring the cognitions 
and perceptions that are at the heart of this not always 
well-articulated and well-managed emotionality. More- 
over, it is reasonable to propose that such difficulties 
with affective expression and regulation not only have 
rendered many of these men and women susceptible to 
a substance use disorder in the first place, but over time 
might also be remediable through interventions that 
take such proclivities into account. 

Toward this end, this chapter offers a clinically rel- 
evant way of understanding the phenomenon of sub- 
stance use that focuses on clients’ capacities for healing 
and wellness in addition to their disabilities, and that 
highlights rather than obscures their individual dif- 
ferences. At the basis of this perspective are two con- 
ceptual models that seem especially relevant to this 
population: the construct of emotional intelligence as 
developed by Salovey and Mayer (1989-1990) and the 
high-risk model of threat perception (Wickramasekera, 
1988, 1995), a multidimensional theory specifying the 
cognitive, affective, and psychosocial factors that can 
amplify or attenuate the perception of threat at the ba- 
sis of many psychological and somatic disorders. The 
personality dimensions of alexithymia, negative affect, 
absorption, private self-consciousness, and repressive 
coping that have been derived and adapted from these 
models are associated with the capacity to comprehend, 
communicate, and modulate emotion (Fenigstein, 1997; 
Roche & McConkey, 1990; Taylor, Bagby, & Parker, 1997; 
Weinberger, Schwartz, & Davidson, 1979; Wickrama- 
sekera, 1995). Both individually and collectively, these 
five variables may influence attentional and cognitive 
processes as well as physiological reactivity, which in 
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turn can have an impact on how we perceive, express, 
and regulate our emotional states. 

In a recent study of heroin users, these personal- 
ity variables were explored both singly and in concert 
as significant risk or protective factors with regard to 
maintaining abstinence from drug use and successfully 
managing interpersonal relationships in both intimate 
family and broader social settings (Fortino, 2002). The 
primary clinical utility of such a model lies in its po- 
tential as a descriptive and multidimensional tool that 
can help identify clients’ strengths as well as limitations 
in more individualized, affectively nuanced ways and 
determine areas of focus for interventions that can en- 
hance both their responsiveness to and eventual out- 
comes in treatment. 


EMOTIONAL INTELLIGENCE, AFFECT 
REGULATION, AND SUBSTANCE USE 


As already noted, one popular and persistent image of 
the chemically dependent is that they are quite adept at 
manipulating people for the sake of their addiction— 
and thus, by implication, are possessed of at least some 
degree of emotional and social sophistication, or intelli- 
gence. However, a closer look at many such individuals 
often reveals a pervasively low tolerance for emotional 
distress, a relative lack of insight in relation to both 
self and others, impulsivity, poor judgment, and a pau- 
city of resources for coping with even the most trivial 
frustrations or setbacks—seemingly the very essence 
of emotionally unintelligent behavior. Indeed, while 
much of this behavior may be the direct and painful 
consequence of the addiction itself, it is also possible 
that these individuals’ relative difficulty in appraising, 
expressing, and managing their own emotional states 
along with those of others placed them at risk for a 
substance use disorder to begin with (Bell & Khantz- 
ian, 1991; Giannini, 1996; Khantzian, 1982, 1990, 1993; 
Krystal & Raskin, 1970; Lynch, 1985; Mann, Wise, 
Trinidad, & Kohanski, 1995; Rybakowski, Ziolkowski, 
Zasadzka, & Brzezinski, 1988; Taylor et al., 1997; Tay- 
lor, Parker, & Bagby, 1990; Wursmer, 1974; Ziolkowski, 
Gruss, & Rybakowski, 1995). 

Although problems with affect regulation assume 
varying and sometimes even notably contrasting forms 
in different individuals, all may denote maladaptations 
in the cognitive processing of emotion and may heighten 
susceptibility to addictive behavior (Taylor et al., 1997). 
Viewing chemical dependency from the perspective of 
affect regulation, emotional intelligence, and cognitive 
style may have important clinical implications for indi- 


vidualizing treatments, preventing relapse, and enhanc- 
ing or redirecting existing strengths and skills. Thus, it 
might be possible to predict that individuals with certain 
constellations of the personality dimensions that are re- 
lated to emotional intelligence will have greater diffi- 
culty or success in treatment than those with a different 
grouping of such factors. When these personality fac- 
tors are considered within the context of social supports 
and particular coping or interpersonal problem-solving 
skills, it may be possible to identify what contributes to 
the long-term success of individuals or places them at 
ongoing risk for relapse in treatment settings. 

Although abstinence from illicit drug use is one im- 
portant and obvious criterion for a favorable outcome 
in treatment, the ability to manage emotional and in- 
terpersonal problems is also of immediate relevance to 
the treatment success of heroin-dependent individuals, 
a significant number of whom may relapse because of 
difficulties in this domain. Indeed, the ability to culti- 
vate, sustain, and benefit from supportive interpersonal 
relationships is a skill that may be critical to recovery 
from a substance use disorder (Appel & Kaestner, 1979; 
Doumas, Blasey, & Dicks, 1999). While studies have ex- 
amined associations between social competence and/ 
or coping skills and risks for addictive drug use (e.g., 
Doumas et al., 1999; Matthews & Wells, 1996; Pentz, 
1985; Wills & Hirky, 1996; Wills & Shiffman, 1985), few 
have examined direct relationships between a global 
capacity for affect regulation or emotional intelligence 
in connection with both self and others and the perfor- 
mance of substance-dependent individuals in treatment 
programs. Moreover, empirical research on the roles of 
imaginal capacity, introspection, attentiveness, creativ- 
ity, and self-soothing in the context of potential recovery 
from addictive behavior has been scant. Varying levels 
of such attributes may help explain both vulnerability 
and resistance to chemical dependence and also deter- 
mine the kinds of interventions that may be optimally 
effective for different individuals. 

According to the researchers who first defined this 
construct, emotional intelligence refers to the ability to 
monitor one’s and others’ emotions, discriminate among 
them, and use this information effectively to guide both 
thinking and behavior (Salovey & Mayer, 1989-1990). 
Broad in scope, this capacity encompasses the verbal 
and nonverbal appraisal and expression of emotion, the 
perception and regulation of mood states in oneself and 
others, and the ability to process and adapt to affective 
information for everyday problem solving, a skill that 
involves flexibility, creative thinking, and redirected at- 
tention (Mayer & Salovey, 1993; Schutte, Malouff, Hall, 
Haggerty, Cooper, Golden, & Dornheim, 1998). Given 
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this definition, difficulties involving the appraisal of 
emotion in self and others might be reconceptualized as 
specific skills deficits that may be identified, assessed, 
and remedied through appropriate interventions (Mayer, 
DiPaolo, & Salovey, 1990). 

Wickramasekera (1995) identified three key com- 
ponents rendering people more susceptible to percep- 
tions of threat—predisposers, triggers, and buffers—that 
can culminate in significant psychological and somatic 
symptoms. In his model, the internal predisposers are 
the personality variables of high or low hypnotic ability; 
high neuroticism, or negative affect; and high or low 
repressive coping. Together, these factors can increase 
the likelihood that major life changes or minor daily 
hassles will produce psychological or physical distress 
unless they are buffered by positive social support and 
more appropriate forms of coping or self-enhancement 
(Wickramasekera, 1995). The quantifiable components 
of Wickramasekera’s multidimensional model may be 
relatively weak predictors of clinical outcomes when 
considered separately but in concert are often robust 
representations of the complex mind-body interactions 
observed in real clinical situations (Wickramasekera, 
1988, 1995). 

A stable individual difference variable, hypnotic 
ability is a psychophysiological condition of altered at- 
tention as well as reduction of both peripheral aware- 
ness and critical/analytic thinking; the result can be 
major changes in perception, mood, and memory that 
are sufficient to produce significant biological and be- 
havioral effects (Wickramasekera, 1988, 1995). This 
visual and uncritical/emotional mode of information 
processing occurs typically during periods of high or 
low physiological arousal and may be viewed as a trait- 
like ability, not a transitory state prompted simply by 
hypnotic inductions (Wickramasekera, 1988). 

Highly hypnotizable people can generate rich and 
vivid images of sensory experience and engage in affec- 
tively charged fantasy activity; those who are also high 
in negative affect tend to amplify even minor or neu- 
tral phenomena to a level of self-perceived significance, 
with the potential for both psychological and somatic 
consequences (Wickramasekera, 1995). Those who are 
low in hypnotic ability are relatively unaware of psy- 
chological threats, tend to deny the role of psychologi- 
cal variables in their physical symptoms, are not apt to 
verbalize negative feelings when under stress, and at- 
tenuate the perception of threat by developing somatic 
symptoms (Wickramasekera, 1995). 

Neuroticism, or negative affect, which denotes a 
tendency to recognize as well as recall predominantly 
aversive events and memories, is considered to be 


stable across time and independent of objective stress. 
Based on autonomic lability, or degree of reactivity of 
the sympathetic nervous system, neuroticism appears 
to have a genetic basis (Eysenck, 1960; Shields, 1962). 
People who are high in neuroticism are hypersensitive 
to threat, have an attentional bias toward threat in in- 
formation processing, and show an enhanced implicit 
or explicit memory for distressing events (Wickrama- 
sekera, 1995). 

Those identified as defensive or repressive copers 
show discrepancies between verbal reports and objec- 
tive physiological measures of distress and selectively 
attend to positive stimuli (Lane, Merikangas, Schwartz, 
Huang, & Prusoff, 1990; Weinberger et al., 1979). One 
price of such repressive self-regulation and apparent 
emotional equanimity may be somatic illness, while too 
little repressive coping may increase vulnerability to 
psychopathology (Weinberger et al., 1979). 

This chapter will discuss five personality factors 
that reflect some features of Wickramasekera’s multi- 
dimensional model while modifying and adding others. 
Based on previous research with populations of sub- 
stance users, the two personality dimensions of alexi- 
thymia and self-consciousness, which have relevance to 
the affect-regulating aspects of chemical addiction, are 
included here for consideration. Moreover, instead of 
hypnotic ability, absorption, which has been studied 
primarily as a personality correlate of hypnotic ability 
and is related to the “openness to experience” dimen- 
sion of the five-factor model of personality (McCrae & 
Costa, 1987), is presented as a variable in its own right 
with significant implications for heightened emotional 
well-being (or distress). Some individuals who are high 
in absorption can draw upon capacities for affective en- 
gagement, potentially beneficial attentional shifts, fan- 
tasy, creative pursuits, spirituality, and empathically 
altered states of consciousness (Levin, Wickramasek- 
era, & Hirshberg, 1998). Such tendencies are potentially 
effective means of coping that may be relevant to recov- 
ery from addictive drug use and similar disorders. The 
personality variable of alexithymia is reviewed and pre- 
sented first because this construct has been explored 
most extensively in the context of disorders of affect 
management, including substance dependence, and 
forms an important counterpoint to the other personal- 
ity dimensions investigated in this chapter.! 


1. Substance abuse and dependence are considered distinct di- 
agnoses in the DSM-IV, although some researchers view any demarca- 
tion between these terms as rather arbitrary because abuse may be 
simply a milder form of dependence. This author chose dependence 
as the primary nomenclature in this chapter. 
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ALEXITHYMIA 


Clinicians have long observed that a significant num- 
ber of clients have difficulty articulating their emotional 
states, finding it hard literally to put their feelings into 
words or to distinguish them from—as well as relate 
them to—their concurrent bodily sensations. These in- 
dividuals are either largely unaware of their emotions 
and moods or else able to describe them only in vague, 
detached, and superficial ways. They also show a con- 
spicuous incapacity for fantasy, introspection, and sym- 
bolic dreams and often appear preoccupied with the 
concrete, mundane details of external events (Lesser, 
1981; Nemiah, Freyberger, & Sifneos, 1976; Taylor, 
1984). Moreover, such individuals are also known to 
lack empathic ability and have difficulty recognizing 
specific emotional states in others (Giannini, 1996). 

This apparent absence of emotional literacy, as it 
were, has been labeled alexithymia (literally, “with- 
out words for feelings”), an affective and cognitive 
style that has been observed commonly in those with 
chronic somatic complaints, eating disorders, chemi- 
cal dependency, post-traumatic stress disorder, and a 
number of other medical and psychiatric conditions 
(Cohen, Auld, & Brooker, 1994; Finn, Martin, & Pihl, 
1987; Haviland, Hendryx, Cummings, Shaw, & Mac- 
Murray, 1991; Krystal, 1979; Lesser, 1981; Nemiah et al., 
1976). Rather than being conceptualized categorically 
as an all-or-none phenomenon, alexithymia should be 
viewed dimensionally as a personality trait occurring 
along a continuum (Taylor, 1984). As Swiller (1988) ob- 
serves, not everyone has this “communicative style” to 
the same extent, and in “small amounts” it might be 
quite prevalent (p. 48). 

It has also been noted that alexithymia may repre- 
sent a transient albeit potentially enduring state rather 
than a stable and continuous characteristic, as it is of- 
ten an adaptive response to severe ongoing physical or 
emotional stress, or previous trauma (Haviland, Shaw, 
Cummings, & MacMurray, 1988; Krystal, Giller, & Cic- 
chetti, 1986; Wise, Mann, Mitchell, Hryvniak, & Hill, 
1990). For example, Freyberger (1977) observed con- 
stricted affective responsiveness and reduced imaginal 
activity in some seriously ill patients undergoing medi- 
cally stressful procedures, such as hemodialysis, organ 
transplantation, and intensive care; those whose dis- 
eases become chronic may not experience a diminution 
in alexithymic features. Krystal (1988) cited the preva- 
lence of “secondary” or situational alexithymia in survi- 
vors of Nazi concentration camps. Whether the trauma 
originates in early infant development or occurs later 


in life may determine how entrenched the alexithymic 
behavior ultimately becomes in certain individuals and 
how responsive it is to psychotherapeutic intervention 
(Krystal, 1988) as well as how prominent a role it can 
play in susceptibility to particular conditions such as 
substance dependence and subsequent relapse. 

It should be noted that individuals vary widely in 
the severity and consistency of their alexithymic char- 
acteristics, and that most with such predominant traits 
can experience significant feelings some of the time 
(Krystal, 1979). Outwardly, some people identified as 
alexithymic who are also drug- dependent may appear 
to contradict this personality type because they display 
chronic dysphoria or intense, short-lived outbursts of 
emotional behavior such as crying or rage reactions 
(Krystal, 1979). However, clinical investigation sug- 
gests that they remain essentially unaware of the un- 
derlying feelings thereby expressed and, in most cases, 
are unable to connect their distress with memories, 
mental images, higher-order affects, or particular situa- 
tions (Krystal, 1979; Taylor et al., 1997). Sometimes the 
emotional eruptions end as quickly as they begin and 
come across more as a performance than an authentic 
expression of feeling (Krystal, 1979). When asked to 
elaborate on complaints of anxiety or depression, such 
individuals are apt to resort to impersonal, attenuated, 
and trivialized descriptions; thus, their anxiety may be 
referred to as “nervousness, agitation, restlessness, ir- 
ritability and tension,” while their depression may be 
labeled “emptiness, void, boredom and pain” (Sifneos, 
as cited in Taylor et al., 1997, p. 29). 

As Goleman (1995) observes, it is not that alexithy- 
mics never feel, but rather that they are lacking in the 
fundamental skills of emotional intelligence, one cru- 
cial aspect of which is self-awareness. Generally con- 
founded by their distress, they may feel “awful” after 
watching a sad movie but not be able to identify exactly 
what kind of awful it is. Thus, although alexithymic in- 
dividuals can report episodes of emotional disturbance, 
they may be relatively lacking in the reflective self- 
understanding to make appropriate connections regard- 
ing the origin or significance of these feelings. Such a 
chasm between verbal and emotional expression means 
that while words such as “love,” “hate,” “anger,” and 
“ecstasy” are used by alexithymics, they may infer only 
a pseudo understanding of feeling; the result can be 
a glib display of emotional colorblindness that readily 
eludes detection (Lynch, 1985). 

Moreover, in a social context alexithymic individu- 
als frequently, albeit unwittingly, use language not to 
communicate openly with others, but rather to con- 
ceal and deflect their feelings. Instead of serving as an 
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invitation for others to enter their world and bridge the 
distance between them, their speech may become a way 
of insulating themselves from meaningful interpersonal 
contact (Lynch, 1985). 

Not having a self-revealing, richly elaborated way 
to comprehend or communicate emotions through the 
medium of language may render such people particu- 
larly vulnerable to physical and behavioral dysfunction. 
Without an adequate means of conveying feelings sym- 
bolically, the only remaining outlet for those who are 
introspectively limited and externally engaged may be 
the body itself, which heightens the risk of a breakdown 
in some organ system, or poorly regulated behavior 
(Krystal, 1979; Lesser, 1981; Wickramasekera, 1988). 
When experiencing distressing affects, some alexithy- 
mic individuals may amplify normal somatic sensations 
and cognitively imbue them with aversive meanings; 
others may be unaware of their own bodily reactions 
altogether and are likely to be the kinds of individuals 
who delay seeking both medical and psychological help 
(Lynch, 1985; Wickramasekera, 1988). Still others may 
resort to physical action as an immediate response to 
and means of coping with undesirable feelings (Bagby, 
Taylor, & Atkinson, 1988; Taylor, Bagby, & Parker, 1991, 
1997). 

Besides the tendency toward hypochondriasis ob- 
served in many alexithymics (Bagby, Taylor, & Ryan, 
1986), prolonged, poorly regulated states of emotional 
stimulation may result in exacerbated responses in the 
neuroendocrine and autonomic nervous systems, set- 
ting the stage for the development of specific somatic 
imbalances or illnesses (Taylor et al., 1997). Berry and 
Pennebaker (1993) observe that the verbal expression 
of emotional distress—the capacity considered to be 
lacking in alexithymics—can possibly reduce this covert 
autonomic arousal and its related physiological conse- 
quences. 

To determine whether alexithymia represents a 
purely linguistic phenomenon (Lane, Sechrest, Reidel, 
Brown, Kaszniak, & Schwartz, 1995), researchers com- 
pared performances on both the verbal and nonverbal 
identification of emotion in 384 individuals with no 
prior psychiatric history, 51 of whom were rated alexi- 
thymic by the original 26-item Toronto Alexithymia 
Scale (TAS), which is considered a valid and reliable 
self-report measure of this construct. The alexithymics 
scored significantly lower than other subjects on both 
the verbal and visual wordless tasks, which involved 
the ability to identify and match emotional stimuli in 
faces and photographs. The results suggest that the es- 
sential feature of alexithymia—a difficulty articulating 
feelings—represents a more general deficit in the capac- 


ity for processing emotional information (Lane et al., 
1995). 

Some researchers have also questioned whether 
alexithymia is merely a social or cultural artifact reflect- 
ing national or class differences in the expression or 
display of emotion and the conduct of interpersonal re- 
lationships rather than a universal psychological entity 
(Borens, Gross-Schulte, Joensch, & Kortemme, 1977; 
Prince, 1987.) However, the successful cross-validation 
of both the original 26-item self-report Toronto Alexi- 
thymia Scale (TAS-26) and the most recent 20-item revi- 
sion of the scale (TAS-20) in many different countries, 
including Japan, India, Italy, Finland, and Korea, as 
well as clinical reports of alexithymia in diverse cultures 
in both normal and clinical populations (Taylor et al., 
1997), appear to be compelling arguments against this 
proposition. 


Alexithymia and Negative Affect 


If alexithymia reflects difficulties in both the cognitive 
processing and regulation of emotional states (Krys- 
tal, 1990; Lane & Schwartz, 1987; Taylor et al., 1997), 
one would also expect people with this characteristic 
to manifest recurring emotional distress, albeit in a co- 
vert and thinly verbalized way, or in the form of not- 
well-understood and poorly integrated temperamental 
outbursts. Indeed, such unpleasant feelings may be- 
come global, threatening, and even overwhelming for 
these individuals precisely because of their limited ca- 
pacity to differentiate and modulate emotional states 
(Taylor et al., 1997). Thus, besides generating bodily 
complaints, dysregulation or heightened activation of 
the autonomic nervous system is associated with a 
proneness to persistently dysphoric moods, a disposi- 
tion that corresponds with the trait of neuroticism, or 
negative affect (Taylor et al., 1997; Watson & Clark, 
1984). 

As distinguished from alexithymia, neuroticism is 
a personality trait that has been described as a global 
disposition to experience aversive emotional states— 
anger, guilt, self-dissatisfaction, rejection, sadness, and 
worry, among others—even in the absence of overt en- 
vironmental stressors (Wickramasekera, 1988). Costa 
and McCrae (1987) defined neuroticism as a “broad 
dimension of individual differences in the tendency to 
experience negative, distressing emotions and to pos- 
sess associated behavioral and cognitive traits” (p. 301). 
Watson and Clark (1984) maintain that negative affect 
correlates so strongly with Eysenck’s concept of neu- 
roticism that they can be viewed as measuring the same 
construct. There is considerable evidence that neuroti- 
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cism is quite stable (McCrae & Costa, 1987) as well as 
heritable (Tellegen, Lykken, Bouchard, Wilcox, Segal, & 
Rich, 1988). 

Neurophysiological studies have markedly associ- 
ated negative affect and neuroticism with activation 
of the right cerebral hemisphere (Davidson, 1984; To- 
marken, Davidson, Wheeler, & Doss, 1992). Eysenck’s 
own earlier theory of personality structure encompassed 
a general activity factor labeled E-I (extraversion- 
introversion) and an emotionality factor designated 
neuroticism (N), each of which corresponds to specific 
cortical and subcortical centers of the brain. Central to 
the theory is the construct of general arousal, a perva- 
sive activation of the body’s major response systems 
observable through physiological measures such as skin 
conductance, cortical arousal, and cardiovascular activ- 
ity (Geen, 1997). 

Varying levels of neuroticism and extraversion may 
be related to individual differences in brain stem arousal 
as well as the reactivity of the autonomic nervous sys- 
tem to sensory stimulation. As a result of the lability 
associated with high neuroticism, affective dysregula- 
tion resulting from stress may be prolonged in indi- 
viduals with a high-N profile (Eysenck, 1990). Besides 
involving the measurement of E, I, and N through the 
rigorously developed and validated Eysenck Personal- 
ity Inventory, Eysenck’s theory generates predictions of 
experiential and behavioral distinctions that are related 
to the psychophysiological differences along the E-I and 
N dimensions and to each other (Geen, 1997). 

A major criticism of the concept of general arousal 
has been that indicators of such activity in the vari- 
ous cortical, motor, and autonomic systems often show 
weak intercorrelations at best and are also not robustly 
connected to behavioral outcomes. While there has 
been relatively strong evidence of E-I differences in 
studies of evoked responses, or momentary changes 
in brain-wave activity that occur in response to brief 
presentations of a stimulus, studies assigned to test as- 
sociations between physiological processes and neuroti- 
cism have not yielded either consistent or impressive 
results (Geen, 1997). 

One possible explanation for this is that significant 
differences in autonomic activation or somatic respon- 
siveness between high and low neuroticism scorers will 
occur only under relatively stressful or anxiety-arousing 
conditions that cannot realistically be reproduced in lab- 
oratory settings given the obvious limits sets by ethical 
considerations (Eysenck & Eysenck, 1985; Geen, 1997). 
Thus, the psychophysiological data collected thus far 
may simply not be “sufficiently detailed or sensitive to 
permit precise identification of the underlying physi- 


ological structures” (Eysenck & Eysenck, 1985, p. 235). 
Another possibility for the inconsistent results in high-N 
subjects is that varying levels of extraversion may not be 
considered as a factor that could influence the outcome 
in these cases (Canli, Zhao, Desmond, Kang, Gross, & 
Gabrieli, 2001). 

Supporting earlier brain research, a recent study of 
individuals previously identified as either extraverted 
or high in neuroticism through the NEO Personality In- 
ventory used magnetic resonance imaging technology 
to measure their responses to strongly negative and 
positive images. Individuals who scored high on neu- 
roticism were found to have more reactivity to nega- 
tive stimuli in several areas of the brain that regulate 
emotion, including the amygdala, than those who were 
high in extraversion. This suggests that individual dif- 
ferences in brain reactivity to potent emotional stimuli 
may be associated with specific personality traits, and 
that differences in levels of extraversion among those 
rated as high in neuroticism may account for inconsis- 
tencies in their physiological profiles, as noted above 
(Canli et al., 2001). 

Whatever the limitations associated with their mea- 
surement, the relevance of neurophysiological factors to 
the study of personality in general or Eysenck’s theory 
in particular remains compelling (Geen, 1997). More- 
over, individual differences in coping styles and in per- 
sonal beliefs regarding the ability to deal with problems 
may themselves be correlated with specific patterns of 
physiological activity (Bandura, Cioffi, Taylor, & Brouil- 
lard, 1988). If this is so, such mediating variables may 
interact with levels of anxiety or negative affect to influ- 
ence an individual’s overall somatic response pattern 
elicited by threatening or stressful situations (Geen, 
1997). Negative affect has been linked with increased 
emotion-oriented, passive, and maladaptive coping in 
both men and women; a more constricted, obsessive 
perspective; and less direct or problem-centered forms 
of coping. By contrast, extraversion has been associated 
with more direct or active coping, as well as with a 
broader attentional and behavioral repertoire that can 
marshal more resources for dealing with stressful con- 
ditions (Folkman & Moskowitz, 2000; McCrae & Costa, 
1987). 

One consequence of resorting to drug use in the 
presence of negative affect is that the latter may serve 
as a subsequent cue that is likely to elicit relapse. Such 
emotional signaling may derive in part from the ad- 
dicted individual’s previously formed associations or 
learned expectations that drug use will relieve aversive 
moods. It is also possible that negative emotional states 
may inhibit the allocation of non-automatic cognitive 
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and behavioral coping resources to the task of main- 
taining drug abstinence (Tiffany, 1990). 

Taylor et al. (1997) found a relatively low but 
positive association between alexithymia and negative 
affect (r = .29) along with subscales on the NEO Per- 
sonality Inventory (McCrae & Costa, 1987) reflecting 
tendencies to experience anxiety, depression, shame, 
and embarrassment as well as vulnerability to stress. 
In addition, alexithymics and individuals characterized 
by negative affect are also susceptible to somatization 
and general (undifferentiated) dysphoria (Taylor et al., 
1997; Wickramasekera, 1988). However, unlike alexi- 
thymics, those who are high in negative affect are gen- 
erally also very self-disclosing and introspective, given 
to ruminating on the unfavorable aspects of themselves 
and their experiences in the world (Watson & Clark, 
1984). While high scorers on tests of negative affect 
may have difficulties managing affects because they 
are labile and, like alexithymics, relatively slow in re- 
turning to a normal physiological state after emotional 
experiences, problems with affect regulation among 
alexithymics also derive from their restricted emotional 
repertoire, diminished fantasy life, and concrete cogni- 
tive style. 

Despite their differences, it is the commonalities 
between these traits that have led some to question 
the distinctiveness of the alexithymia construct from 
aspects of anxiety or depression, or the point of mea- 
suring it separately (Haviland, Shaw, Cummings, & 
MacMurray, 1988; Haviland, MacMurray, & Cummings, 
1988; Mayer, Di Paolo, & Salovey, 1990). In fact, re- 
search points to alexithymia as both a secondary, reac- 
tive phenomenon and a continuous personality trait in 
different individuals. For example, while the scores of a 
group of inpatient male alcoholics on the Beck Depres- 
sion Inventory dropped significantly 3 weeks after they 
entered treatment, their average mean scores on the 
original scale for alexithymia (the TAS-26) remained 
unchanged, a finding that might seem definitively sup- 
portive of alexithymia as a stable personality dimension. 
However, those patients who initially scored highest 
for alexithymia on admission had lower scores for it 3 
weeks later, whereas just the opposite was true for those 
who initially scored the lowest on the TAS-26 (Havi- 
land, Hendryx, et al., 1991; Haviland, MacMurray, & 
Cummings, 1988). It seems that for some of these 
individuals, alexithymia may have been a temporar- 
ily adaptive response to acute emotional distress and 
then subsequently subsided when the distress dimin- 
ished, which would have been an expected result after 
3 weeks in treatment. Alternatively, for others, the 
blunting of affect and other alexithymia-related charac- 


teristics may simply have been offset initially by condi- 
tions that could precipitate a major emotional upheaval, 
as is often the case at the onset of treatment. The result 
might be relatively low TAS-26 scores that would subse- 
quently increase as the distress was alleviated and the 
existing alexithymic tendencies reemerged (Haviland, 
MacMurray, & Cummings, 1988). 

Prospective studies of medical and psychiatric pop- 
ulations provide further evidence that alexithymia is a 
stable and unique personality dimension rather than 
simply a byproduct of negative affect in the form of 
anxious or depressed mood despite some of its shared 
variance with both of these measures (Taylor et al., 
1997). Significant correlations have indeed been found 
between scores on the TAS-26 and the Beck Depres- 
sion Inventory in university students, newly abstinent 
alcoholics, and substance users; apparently, depression 
and anxiety are related to the factors on the TAS-26 that 
are associated with the identification and communica- 
tion of feelings rather than externally oriented thinking 
or reduced daydreaming (Hendryx, Haviland, & Shaw, 
1991; Haviland, Shaw, Cummings, & MacMurray, 1988; 
Taylor et al., 1997). 

However, drawing from samples of both college stu- 
dents and psychiatric outpatients, a study involving two 
factor analyses of a correlation matrix that consisted of 
items from both the TAS-26 and Beck Depression Inven- 
tory found that these scales produced separate factors 
corresponding to their respective constructs. In another 
study, the Brief Symptom Inventory and the TAS-26 
were administered to 54 patients at a psychiatric outpa- 
tient clinic, the majority of whom were diagnosed with 
and actively treated for either depressive or anxiety- 
related disorders. All those retested 1 year later showed 
significant decreases in psychological distress but no 
corresponding change in their mean alexithymia scores 
(Salminen, Saarijarvi, Aaerla, & Tamminen, 1994). 
Thus, alexithymia and depression are distinct dimen- 
sions that are correlated moderately but measurable 
independently (Parker, Bagby, & Taylor, 1991). Aware- 
ness of alexithymia as a construct distinguishable from 
depression can possibly enhance the understanding of 
individuals who present with atypical or well-concealed 
(somatized) depressive and/or anxiety-related symp- 
toms in medical treatment settings (Taylor et al., 1997, 
Wickramasekera, 1988). 

In summary, while both negative affect and depres- 
sion overlap somewhat with alexithymia, it appears that 
these constructs are broader personality dimensions 
that cannot capture some of its more specific aspects 
(Taylor et al., 1997). In any event, the physiological as 
well as emotional consequences of an impaired capac- 
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ity for affect regulation might explain the tendency of 
some individuals who are alexithymic or high in nega- 
tive affect, or who show evidence of both dimensions, 
to cope with tensions from distressing states through 
impulsive, antisocial acts (Keltikangas-Jarvinen, 1982) 
and/or through escapist behaviors such as addictive 
drug use and overeating (Taylor & Bagby, 1988). 


Alexithymia: Interpersonal Relatedness 
and Emotional Intelligence 


As previously noted, besides simply involving diffi- 
culties in affect management, alexithymia may repre- 
sent an impairment in the more generalized domain of 
emotional intelligence. The latter has been defined as 
a set of conceptually related cognitive skills that are es- 
sential to the accurate appraisal, communication, and 
regulation of emotion in oneself and others. Such skills 
also involve the adaptive use of feelings and moods as 
signals in helping to motivate, plan, and facilitate de- 
cision making (Goleman, 1995; Salovey & Mayer, 1989- 
1990). 

If alexithymic individuals are largely unaware of 
their own subjective mood states, it is difficult to con- 
ceive how they can accurately describe these to others. 
Indeed, deficits in emotional regulation and interper- 
sonal skills are inextricably linked (Matthews & Wells, 
1996). Relatively lacking in affective communication, 
alexithymics may fail to elicit the support of the sig- 
nificant people around them, thereby missing an op- 
portunity for appropriate regulation of affect (Taylor 
et al., 1997). 

Moreover, if alexithymics are unable to identify or 
modulate painful feelings in themselves, they may be 
equally insensitive to these same manifestations of dis- 
tress in others, and thus inept at providing empathy 
or solace, or helping to modulate the emotional states 
of their companions. Thus, awareness of feeling states, 
or insight regarding one’s own internal environment, 
has been hypothesized to be highly related to insight 
into the emotional cues provided by others (Mat- 
thews & Wells, 1996). In one study, students in a high- 
alexithymia group, as identified by the TAS-20, were 
less able to recognize the emotions signified by posed 
facial expressions than those in the low-alexithymia 
group (Parker, Taylor, & Bagby, 1993). 

A consistent association has been found between 
empathy and the ability to communicate emotion. 
Moreover, the capacity to recognize consensual emo- 
tion in faces, colors, and abstract designs is better 
among those higher in empathy, which itself is a ma- 


jor aspect of emotional intelligence (Mayer & Salovey, 
1993). Being able to anticipate the reactions and behav- 
ior of others should facilitate smoother, more reward- 
ing interpersonal relationships and better overall social 
functioning, each of which has been associated with 
higher self-esteem (Davis, 1983). 

Marked by deficits in both the cognitive-experi- 
ential and interpersonal domains of affect regulation 
(Taylor et al., 1997), alexithymia has been associated 
with reduced social support. In one study, the research- 
ers found that all alexithymia factors, especially the 
one related to difficulty communicating feelings, were 
negatively related to social skills (Kauhanen, Kaplan, 
Julkunen, Wilson, & Salonen, 1993). Another study 
found that the alexithymia factors related to both the 
identification and communication of feelings were as- 
sociated with less perceived social support and smaller 
actual social networks (Lumley, Ovies, Stettner, Weh- 
mer, & Lakey, 1996). Presumably because of their in- 
terpersonal disengagement and inadequate social skills, 
those demonstrating alexithymic characteristics among 
both sexes turned out to have fewer intimate relation- 
ships, such as friends or steady partners. The research- 
ers noted that while a relative inability to identify 
feelings was most directly connected with perceptions 
of poor social support, the alexithymic factor related to 
difficulty communicating feelings to others was most 
predictive of these individuals’ constricted social net- 
works (Lumley et al., 1996). 

The alexithymic characteristics cited in these 
studies interfered only with those social relationships 
whose development and maintenance required inter- 
personal skills and emotional awareness, a finding that 
has implications not only for the intimate, and possibly 
professional or organizational, lives of alexithymics, 
but for their therapeutic relationships as well. Accord- 
ingly, interventions that emphasize greater awareness 
of an individual’s emotional states and those of oth- 
ers along with better communication skills may lead 
to more sustaining relationships for alexithymics and 
reduce their risk of turning to inappropriate or self- 
defeating sources of support (Krystal, 1979; Lumley 
et al., 1996). 

Like alexithymia, negative affect may be associated 
with aspects of emotional intelligence that involve em- 
pathy, interpersonal relatedness, and the perception of 
feelings in others (Mayer & Salovey, 1988). Since indi- 
viduals who are high in negative affect are considered 
especially reactive and attuned to their own internal 
states, it might be presumed that they are more sensi- 
tive than alexithymics to the emotionality or shifting 
mood states of others as well. However, by intensifying 
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and thereby distorting whatever feelings they do per- 
ceive in themselves and others, they too may show limi- 
tations in both the intra- and interpersonal domains of 
emotional intelligence (Mayer & Salovey, 1988). 

Although negative and positive affect are demonstra- 
bly independent personality variables (Watson, Clark, & 
Carey, 1988; Diener & Emmons, 1984), alexithymia has 
also been shown to correlate significantly and inversely 
with the tendency to experience positive emotions. 
This finding corresponds with clinical reports of alexi- 
thymics’ limited ability to express feelings such as joy, 
happiness, and love (Krystal, 1988; Taylor et al., 1997.) 
However, alexithymia has been found to be associated 
with a diminished capacity to experience pleasure only 
in interpersonal contexts (Prince & Berenbaum, 1993). 
Based on the scores of alexithymic individuals on the 
Physical and Social Anhedonia Scales, the data of these 
researchers did not support the notion that alexithymics 
are incapable of experiencing pleasure per se, because 
no strong correlations were noted between alexithymia 
and measures of physical anhedonia. In their student 
sample, those who cited a diminished ability to inter- 
pret their own emotions reported more rather than less 
capacity for physical pleasure. 

The association of alexithymia with an inability to 
experience pleasure in social as opposed to physical 
situations suggests that interpersonal rather than physi- 
cal sensory processes may be implicated in the origins 
of this personality dimension (Prince & Berenbaum, 
1993). Although the ability of individuals to fathom 
their emotional states is often assumed to be linked 
with an awareness of their internal physiological con- 
dition, these researchers suggest that alexithymia may 
not be the consequence of a failure simply to recognize 
one’s internal states but rather may be linked with how 
such information is processed in the context of rela- 
tionships with others. In addition, of all the emotions, 
anger, a feeling that can be understood mostly in an 
interpersonal context, has been most consistently as- 
sociated with alexithymia (Prince & Berenbaum, 1993). 
Such findings appear to lend support to the idea that 
alexithymia and other disorders of affect regulation 
may often originate in an individual’s earliest attach- 
ment relationships, in which interpersonal patterns of 
responses and expectancies are initially formed (Ains- 
worth, Blehar, Waters, & Wall, 1978; Goldberg, MacKay- 
Soroka, & Rochester, 1994; Keltikangas-Jarvinen, 1982; 
Khantzian & Treece, 1985; Priel & Shamai, 1995; Sroufe, 
1985; Stern, 1985; Wilson, Passik, Faude, Abrams, & 
Gordon, 1989). 

In general, each attachment pattern results in a par- 
ticular style of affect regulation, and infants learn to 


manage emotions in a manner best designed to main- 
tain closeness with the parent figure (Main, 1990). 
Securely attached children whose mother or primary 
parent has been emotionally responsive, empathic, and 
consistent regard their caregiver as a “secure base” and 
a source of comfort or support from which to explore 
the world or regulate feelings of distress (Bowlby, 1988; 
Mahler, Pine, & Bergmann, 1975; Priel & Shamai, 1995). 
When such children do experience negative feelings or 
threats to their well-being, they express this openly and 
directly in anticipation of a nurturing, solacing response 
(Main, 1990). 

In contrast, insecurely or ambivalently attached 
youngsters whose primary parents are emotionally un- 
stable and unpredictable make inconsistent attempts to 
use their caregivers for comfort or support (Priel & Sha- 
mai, 1995). As a result, they may alternate between an- 
gry, resistant behaviors and intense attachment seeking 
but are unable to gain solace in a secure or lasting way 
because they sometimes evoke nurturing, and other 
times hostile or neglectful, responses from caregivers 
(Schaffer, 1993; Slade & Aber, 1992; Taylor et al., 1997). 
Avoidantly attached infants and children whose care- 
givers have been emotionally aloof and unresponsive 
learn not to rely on their mothers or primary parents as 
a source of solace to regulate negative affect. Instead, 
by minimizing any outward display of negative emo- 
tion, they ensure greater proximity to caregivers who 
may be least accessible or solacing when their demands 
for comfort are the greatest. In effect, some children 
learn to distort their own emotional spontaneity or ex- 
pressiveness in an effort to conform to their parents’ 
needs and limitations (Schaffer, 1993). 

Regarding the neurobiological consequences of 
such early dyadic failures, Schore (1994) reports as- 
sociations between infantile stress and significant re- 
ductions in the number of dopaminergic neurons in the 
ventral tegmental area, along with problems in other 
critical subcortical and cortical regions. These factors 
may heighten susceptibility to later drug use and re- 
lated disorders that reflect impairments in the capac- 
ity for self-regulation, socioemotional functioning, and 
stress modulation. Indeed, the inhibitory effects of early 
infant-caregiver miscues may lead to poor planning, 
impulsivity, lack of affect tolerance, and dependence 
on exogenous opiates for self-soothing and regulation 
(Schore, 1994; Wilson et al., 1989). 

Overall, insecure attachments and losses of early 
empathic care create a growth-restricting environment 
that may produce “immature, unevolved, physiologically 
undifferentiated . . . affect regulatory systems” along 
with personality and somatization disorders (Schore, 
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1994, p. 404). Affect regulatory disturbances may be of 
the uncontrolled (excitable, hyperreactive) variety as- 
sociated with dominance of the sympathetic nervous 
system, or they may represent an overcontrolled, over- 
regulated, and emotionally restrictive pattern reflective 
of a parasympathetic bias. The degree to which the 
mother stimulates and modulates affect-arousal states 
and maintains these within a moderate range may influ- 
ence the ongoing sympathetic-parasympathetic balance. 
While secure infants who are protected from extremely 
high and low arousal states develop an optimal balance 
between these two autonomic systems, avoidant and 
ambivalently attached infants are presumed to develop 
a bias or imbalance in favor of one system over the 
other (Schore, 1994). 

Since the earliest image of the mother or caregiver 
in relation to the infant is considered the forerunner 
of the ability to fantasize, failure to develop an inner 
imaginal life may leave the child without the capacity 
for sustained self-soothing (Horton & Sharpe, 1984). 
This in turn may leave him or her at risk for the future 
development of a wide range of mood or behavioral 
dysfunctions such as depression, antisocial behavior, 
eating disorders, and substance dependence under cer- 
tain stressful circumstances. Indeed, fantasies, dreams, 
interests, and play activities that eventually extend be- 
yond the images derived from the caregiver and other 
external objects are transitional phenomena that may 
play an important role in regulating affect by organizing 
complex experiences into manageable forms to avoid 
extremes of emotional distress and generate positive 
feelings (Horton & Sharpe, 1984; Keltikangas-Jarvinen, 
1982; Taylor et al., 1997; Trad, 1986). “Maternal sooth- 
ing” and transitional relatedness play an essential role 
in the acquisition of language and linguistic compe- 
tence along with other aspects of a child’s development 
(Horton & Sharpe, 1984, p. 174). 

There is strong evidence that the attachment styles 
of infancy and childhood remain relatively stable across 
the life span and may even be passed on from one gen- 
eration to another (Goldberg et al., 1994.) Schaffer’s re- 
search (1993) demonstrated that the individuals in both 
clinical and nonclinical samples who were identified 
as having a compulsive care-seeking attachment style 
scored highest on the original 26-item Toronto Alexi- 
thymia Scale, and those with a compulsive self-reliant 
attachment style were strongly alexithymic as well. 
Alexithymic individuals with either (unhealthy) at- 
tachment pattern tended to use oral or somatic ways of 
regulating emotional distress such as bingeing on food, 
drinking alcohol, or developing a physical symptom— 
none of which was considered a successful means of 


coping by the users (Schaffer, 1993). Such activities are 
neither reflective nor rationally planned and may be 
considered examples of ineffective avoidance-oriented 
coping, as opposed to more appropriate and adaptive 
strategies. The alexithymic individuals were also least 
likely of all to engage in either interpersonal behaviors 
or fantasies to alleviate painful affects (Parker, Taylor, & 
Bagby, 1998). 

Despite their repeated and acknowledged ineffec- 
tiveness as solacers, the alexithymics apparently re- 
sorted to oral and physical (avoidant) coping strategies 
as if they had only this limited “bag of tricks” at their 
disposal. By contrast, securely attached individuals 
showed low levels of alexithymia and regulated their 
emotional states most often by communicating directly 
with others as well as by imagining that they were do- 
ing so; both forms of coping were considered success- 
ful in managing affect and securing a desired outcome 
(Schaffer, 1993). 

Similarly, alexithymic individuals reported using 
music, television, and other people for solace during 
times of stress significantly less often than a matched 
control group (Horton, Gewirtz, & Kreuter, 1992). The 
controls’ next most frequently cited source of comfort— 
the memory of happier moments—was not even men- 
tioned by the alexithymic group, a finding that appears 
to coincide with their reported inability to fantasize or 
recall symbolic dreams. The researchers concluded that 
alexithymics may have difficulty finding not only an ad- 
equate number of solacers, but also those of a mental 
or imaginal nature, as these were conspicuously absent 
from their list of comforting activities. 

Besides faulty patterns of maternal-infant attach- 
ment and subsequent reinforcing events, specific neu- 
rophysiological deficits have been associated with 
alexithymia. As already noted, these factors may be in- 
terrelated, since critical phases in neurological develop- 
ment may be influenced by the quality of parent-child 
attachment and early childhood experiences. 

Regarding the role of specific brain abnormalities, a 
discontinuity or impaired communication between the 
functions of the limbic system and the neocortex may 
prevent feelings originating in the hippocampal area 
from being relayed to the higher cortical brain regions 
for cognitive processing and evaluation, leading instead 
to their immediate expression through autonomic path- 
ways. Thus, rather than developing a language for feel- 
ings, the affected individuals would likely communicate 
their emotional states somatically, or primarily through 
an “organ language” (Lesser, 1981; Nemiah, 1977; Tay- 
lor et al., 1991.) A well-functioning limbic system plays 
a role in modulating the experience and expression of 
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pain as well as emotion and is also rich in opiate re- 
ceptor binding sites (Flannery, 1978). If alexithymia 
involves impairments in limbic functioning, sufficient 
levels of morphine-like substances, or endogenous opi- 
oids, may not be produced. Accordingly, alexithymic 
individuals in pain or distress who are lacking such in- 
ternal modulators may seek to reestablish homeostasis 
through external means, which potentially include the 
misuse of drugs or alcohol (Flannery, 1978). 

Based on prior observations of a paucity of fantasy 
and a poor ability to symbolize in “split-brain” (surgical 
commissurotomy) patients treated for severe epilepsy, 
some researchers have suggested that individuals with 
pronounced alexithymic behavior may suffer similarly 
from a lack of interhemispheric communication whereby 
the essentially nonverbal right hemisphere ends up hy- 
percathecting physical sensations blocked from the left 
hemisphere’s verbal processing ability (Lesser, 1981; 
TenHouten, Hoppe, Bogen, & Walter, 1986.) 

As reported by Lesser (1981), other evidence from 
a study of cerebral laterality with subjects who were 
exposed to painful stimuli and monitored with electro- 
encephalography (EEGs) studies showed that activation 
of the left hemisphere was associated with an increase 
in pain, whereas right-hemisphere stimulation was as- 
sociated with both decreased pain and utilization of 
fantasies, following the experimenter’s instructions. It 
appeared that the instruction to use fantasy was the key 
factor in one group of subjects’ ability to tolerate pain 
better than their non-fantasizing counterparts. This find- 
ing suggests that individuals who are unable to escape 
through imagination or fantasy from their immediate 
circumstances may experience more prolonged and less 
tolerable distress than those who can mobilize this nat- 
ural coping technique (Lesser, 1981), which is presum- 
ably relevant to the management of both physical and 
emotional pain. With our increasing awareness that the 
processing of emotions, imaginal activities, and other 
cognitive functions involves the successful integration 
of both hemispheres, it seems likely that alexithymia 
will be shown in the future to reflect a “deficiency in 
how the two hemispheres coordinate their respective 
operations” (Taylor et al., 1997, p. 113). 


Alexithymia, Affective Disorders, 

and Substance Use 

Khantzian (1990) and Lynch (1985) noted that substance 
users are often “disaffected,” or unattuned to their own 


emotional signals, and a number of researchers have 
pointed to a higher than usual incidence of alexithy- 


mia among people who become addicted to alcohol or 
mood-altering drugs and/or who are prone to relapse 
(Giannini, 1996; Haviland, Hendryx, Shaw, & Henry, 
1994; Haviland, Shaw, MacMurray, & Cummings, 1988; 
Loas, Fremaux, Otmani, Lecercle, & Delahousse, 1997; 
Rybakowski et al., 1988; Taylor et al., 1990; Ziolkowski 
et al., 1995). 

Using the 26-item TAS, Haviland et al. (1991) found 
alexithymia in 50.4% of men with mixed substance use 
disorders. Although no significant difference was noted 
in the severity of drug dependence per se between the 
alexithymic and non-alexithymic groups, the former 
presented significantly more physical complaints and 
general “psychological turmoil,” including anxiety and 
depression, and less ego strength than the extremely 
non-alexithymic individuals. The latter were less so- 
cially constricted, more verbally and socially adept, and 
apparently more skilled at using repressive (coping) 
mechanisms. 

One important finding of this study was that alexi- 
thymic characteristics cannot be attributed to a repres- 
sive coping style or the excessive use of denial but rather 
represent a distinct clinical entity whereby low scores in 
alexithymia are more associated with repression of af- 
fect than are high scores. (The section on repressive 
coping and alexithymia later in this chapter addresses 
the differences between these two constructs.) The 
substance-dependent alexithymics in this study might 
also be described as engaging in a relatively primitive 
pre-conceptual level of affect regulation by somatizing 
or “acting out” their feelings instead of grasping them 
through communication with themselves and others 
(Lane & Schwartz, 1987). Indeed, if language is a means 
through which experience is not only represented but 
also processed, transformed, and even transcended, it 
is not surprising that alexithymics, with their relative 
incapacity for symbolization, may choose alcohol or 
drugs to compensate for their failure to modulate dis- 
tressing emotional states. 

Khantzian (1990) observes that many substance 
users suffer from feeling either too much or too little; 
others are overwhelmed by intense affects or alternate 
between the extremes of “emotional flooding and emp- 
tiness” (p. 258). Krystal (1979) notes that chemically 
dependent patients with alexithymic tendencies appear 
decidedly uneasy not only with words that convey emo- 
tion but with the physiological aspects of feelings as 
well. Those who fail to verbalize or reflect upon their 
feelings or who view them as essentially threatening 
instead of as vital signals that can prompt some form 
of self-correction may become hypochondriacally ob- 
sessed with the somatic accompaniments of emotional 
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arousal and the strictly physical discomforts associated 
with their condition. Chronic relapse is an all too likely 
consequence of any compulsive quest to block these 
affectively and somatically painful sensations (Krystal, 
1975). 

Studies by Loas et al. (1997) and Rybakowski et al. 
(1988) found an especially high prevalence of alexi- 
thymia in alcohol-abusing subjects (78% and 67%, 
respectively). In each case, researchers noted that in- 
dividuals with a shorter duration of abstinence were 
more alexithymic than those who maintained sobriety 
for longer than 1 year. In the first study, the difference 
in alexithymia between alcoholics and abstinents re- 
mained significant even after the researchers controlled 
for depressive symptoms. 

According to the adaptive orientation, coping, and 
self-medication models of substance use (Alexander & 
Hadaway, 1982; Goleman, 1995; Khantzian, 1985; Milk- 
man & Frosch, 1973; Pentz, 1985; Pervin, 1988; Tarter, 
1988; Wurmser, 1974), the majority of addicted individu- 
als choose their drug(s) purposively to protect themselves 
from unpleasant states of self-awareness in stressful envi- 
ronments, compensate for some specific emotional defi- 
cit or excess, and/or enhance their subjective well-being. 
These individuals may form long-term “attachments” to 
these substances in their ongoing search for emotional 
and self-regulation. Whereas the self-medication per- 
spective emphasizes the management of painful affects, 
other self-regulating factors involving self-esteem, inter- 
personal relationships, and self-care in connection with 
affect states are also relevant to “substance use and mis- 
use” (Khantzian, 1990, p. 257). Wurmser (1974) noted 
the effectiveness of opiates in countering feelings of 
shame and social isolation. For other users, heroin may 
be desired not primarily for its euphoric effects but rather 
for its capacity to reduce aggression and rage and thus to 
ease intense internal distress along with impulses toward 
antisocial behavior (Khantzian, 1985, 1993; Khantzian & 
Treece, 1985). In addition, some opiate users may suffer 
from a depletion of endogenous opioids, the neurotrans- 
mitters that drugs like heroin mimic in the brain, and low 
levels of these chemicals are related to anger and agita- 
tion (Goleman, 1995). It is possible that such biogenetic 
susceptibilities resulting from irregularities in brain neu- 
rochemistry alone or from the latter together with the in- 
fluence of early familial and social experiences can lead 
to lifelong difficulties handling negative affects (Kotulak, 
1996). 

Those who experience their emotions in a less dif- 
ferentiated or sophisticated and more diffused manner 
may not recognize and seek to regulate specific painful 
feeling states such as anger or shame but rather may be 


drawn to the more concrete consequences associated 
with drug use itself, such as physical withdrawal or a 
chaotic, high-risk lifestyle. The latter may be seen as a 
more concrete, comprehensible, and controllable forms 
of suffering—preferable to the nameless, often bewil- 
dering mix of emotions that may leave one feeling over- 
whelmed and out of control (Khantzian, 1990, 1993). 

While itself a form of avoidant coping, substance 
use may also be the consequence of more global defi- 
cits in coping skills. Avoidant types of coping in general 
may predispose to or accompany chemical dependence 
because the individual is not prone “to deal with prob- 
lematic situations, but rather to seek the path of least 
resistance toward restoring affective balance” (Wills & 
Hirky, 1996, p. 284). In general, more active or direct 
types of coping (task focused, cognitive, and social) are 
believed to decrease the risk of substance dependence, 
especially initiation and relapse, because these ap- 
proaches are more likely to resolve difficult situations, 
heighten self-efficacy, and encourage others to assist in 
the problem-solving process. These outcomes can lead 
to a cycle of successful results that reinforce further ac- 
tive coping efforts (Wills & Hirky, 1996). 

Given their ineffective coping skills and emotional 
dysregulation, many chemically dependent individuals 
have impaired relationships with themselves, as they 
are often grossly lacking in the capacity for self-care 
and self-soothing (Horton, Gewirtz, & Kreuter, 1989; 
Krystal & Raskin, 1970). As noted previously, perhaps 
deficiencies in experiences with caregivers during 
their early development left such individuals without 
the image of a comforting maternal object that they 
could internalize and draw upon—a form of cognitive 
coping—when temporarily distressed. For people who 
lack the capacity to “mother” themselves through in- 
ternally generated means, the attraction of drugs that 
can provide immediate and profound relief from such 
displeasure is obvious and compelling. Such incapacity 
for self-soothing may also account for substance users’ 
commonly observed dread of being alone and the of- 
ten compulsively pursued, excessively dependent, and 
symbiotic (or addictive) nature of their relationships. 
The ambivalence and conflict inherent in these interper- 
sonal connections may be evident, as these individuals 
may idealize the kinds of maternally close relationships 
that eluded them as infants yet at the same time also 
dread them. Such a paradoxical coupling of overdepen- 
dence and distrust possibly points to the persistence in 
adulthood of early insecure-ambivalent and insecure- 
avoidant attachment styles (Taylor et al., 1997). 

While substance users’ relationships with others 
are often marked by deficits in affect regulation and 
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emotional intelligence, research suggests some im- 
portant differences, depending on drug of choice. For 
example, individuals who are addicted to heroin, like 
the clinically depressed, have been found to be signifi- 
cantly less adept than non-users at interpreting non- 
verbal emotional cues, while those who are dependent 
on cocaine and alcohol, like manic individuals, have 
shown increased affective interpretive abilities (Gian- 
nini, Folts, & Feidler, 1990; Giannini & Sangdahl, 1985). 
It is possible that the depressant, sedating effects of opi- 
ates may render many addicted individuals less sensi- 
tive or attentive to the emotional reactions of others, or 
possibly the kinds of people who are drawn to heroin in 
the first place may lack this interpersonal competence. 
Noteworthy are studies showing that programs that 
stress interpersonal communication skills for heroin us- 
ers have a lower relapse rate than programs without 
this intervention (Heather, Edwards, & Hore, 1975). 


ABSORPTION 


Absorption is a relatively broad dimension of personal- 
ity denoting a disposition for having episodes of total at- 
tention that fully engage one’s perceptual, imaginative, 
and ideational capacities (Nadon, Hoyt, Register, & Ki- 
hlstrom, 1991; Tellegen & Atkinson, 1974). Absorption 
has been consistently albeit only moderately correlated 
with susceptibility to hypnosis and is characterized by 
intensity of focus, imperviousness to distracting events, 
and the potential for an empathically altered sense of 
self (Kihlstrom, Register, Hoyt, Albright, Grigorian, Hei- 
ndel, & Morrison, 1989; Tellegen & Atkinson, 1974). 
It has also been described as a pronounced quality of 
involvement that can be differentiated from one’s or- 
dinary experience with an attentional object (Wild, 
Kuiken, & Schopflocher, 1995). Research has suggested 
that absorption entails a desire and readiness for affec- 
tive engagement (Roche & McConkey, 1990), thereby 
positioning it somewhat in contrast with alexithy- 
mia, which, as noted earlier, involves an emphasis on 
mundane or banal environmental details, or concrete 
thinking, an absence of differentiated feelings, and an 
impoverished imagination (Lesser, 1981). 

Tellegen and Atkinson (1974) introduced the Tel- 
legen Absorption Scale (TAS), which has since been 
included in Tellegen’s (1982) comprehensive Multidi- 
mensional Personality Questionnaire. More recently, 
Tellegen (1992) has defined absorption as a disposition 
to enter under conducive circumstances psychological 
states that are characterized by marked restructuring of 
the phenomenal self and world. 


These more or less transient states may have a 
dissociated or an integrative and peak-experience-like 
quality. They may have a “sentient” external focus or 
may reflect an inner focus on reminiscences, images, 
and imaginings. The absorption trait subsumes these 
diverse possibilities in a remarkably cohesive correla- 
tional structure (Tellegen, 1992, p.2). 

Beyond simply an ability to commit attentional re- 
sources to particular events or objects, items on the TAS 
have been shown to tap an inclination for both dissocia- 
tive and holistic, or integrative, experiences and ways 
of processing information that involve both the narrow- 
ing and broadening of attentional focus as well as an 
experiential (vs. instrumental) orientation (Kihlstrom 
et al., 1989; Tellegen, 1992). People practicing medita- 
tion have been found to score higher on the TAS than 
non-meditators (Davidson, Goleman, & Schwartz, 1976). 
Studies on the relationship between biofeedback and 
relaxation have found that when high-absorption peo- 
ple are instructed to direct their attention toward a bio- 
feedback signal or an experimenter’s instructions, their 
physiological and cognitive indices of relaxation are 
inhibited. Apparently, the distracting signals or direct, 
explicit instructions can interfere with their inwardly 
focused attention, withdrawal from external stimuli, 
and use of self-generated, affectively toned imagery. By 
contrast, low-absorption subjects can relax optimally 
only when they adopt a reality-oriented, goal-directed 
mindset in which their attention is directed outward, 
either toward explicit instructions or a signal (Qualls & 
Sheehan, 1979). For individuals who are high in ab- 
sorption, the external interference can be overcome by 
suggestions to use imaginal strategies that creatively in- 
corporate the signal into their own internal experiences 
(Qualls & Sheehan, 1979). 

Tellegen (1992) notes that the way absorption man- 
ifests itself in individuals often depends on their char- 
acteristic (positive or negative) affect or temperamental 
style along with their experiential history; thus, the cog- 
nitions, perceptions, and experiences of high-absorption 
individuals may be primarily integrative or disruptive, 
creative and expansive, or inflexible and self-limiting. 
Despite these individual differences, those with rela- 
tively high capacity for absorption may be more emo- 
tionally reactive and aware of feelings, and less likely to 
somatize or be susceptible to organic disease than those 
who are relatively low in this characteristic (Wickrama- 
sekera, 1995). 

Costa and McCrae (1987) found a negative cor- 
relation between a measure of alexithymia called the 
Schalling-Sifneos Personality Scale and the personality 
dimension known as openness to experience, noting 
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that elements of the latter include an active imagina- 
tion, aesthetic sensitivity, attentiveness to inner feelings, 
and psychological-mindedness. It was also observed 
that openness is positively linked with divergent think- 
ing, creativity, and absorption. Scores on the TAS were 
found to be most closely associated only with those as- 
pects of openness that relate to fantasy, dreams, imag- 
ery, awareness of inner feelings, and other aspects of 
attention and consciousness, rather than those related 
to intellectual curiosity, openness to unusual ideas, or 
liberal values (Glisky, Tataryn, Tobias, Kihlstrom, & 
McConkey, 1991). Since absorption and its related sub- 
scales of openness were positively correlated with hyp- 
notic ability, whereas the latter was not shown to be 
associated with the remaining aspects of openness, the 
construct known as openness to experience may repre- 
sent not one but rather two dimensions of personality 
that have become “inadvertently conflated” on present 
measures and should be considered separately (Glisky 
et al., 1991, p. 271). 

If certain individuals have difficulty becoming ab- 
sorbed, they may not have access to internal and poten- 
tially effective means of coping with stressful events, 
such as through refocusing, visualization, relaxation, 
fantasy, or any other self-soothing approaches that 
involve a shift in consciousness and may facilitate 
self-disclosure. Chaves and Brown (1978) reported an 
association between absorption and the spontaneous 
cognitive strategies utilized by individuals for the regu- 
lation of both clinical pain and stress. As noted earlier, 
individuals who are low in absorption may develop a 
very restricted repertoire of coping skills confined typi- 
cally to behavioral methods such as feeding and drink- 
ing to regulate aversive feelings (Wickramasekera & 
Price, 1996). Thus, it is possible that people who have 
low capacity for absorption may turn to mood-altering 
drugs to achieve the kind of internal emotional man- 
agement that they simply cannot attain on their own. 
Conversely, however, one potential advantage of low 
absorption is that it may be associated with less sug- 
gestibility and automaticity than is hypnotic ability and 
possibly also high absorption (Evanow, Saap, Pum- 
phrey, Jones, Edwards, & Pitsch, 1998). Accordingly, 
low capacity for absorption may be associated with rel- 
ative unawareness of or insensitivity to the influences 
of other individuals or external events, which could be 
implicated in drug use and relapse experiences. 

As for the antecedents of absorption, just as the 
inhibition of verbal expressions of affect within fami- 
lies may be related to the later development of alexi- 
thymic characteristics, so is parental encouragement of 
imaginative activities during childhood associated with 


high capacity for absorption (Hilgard, 1974). It is also 
possible that the persistence of emotional isolation or 
severe abuse during childhood may lead to the use of 
attention-engaging imaginative play and a propensity 
for fantasy to achieve self-protection and regulation of 
disturbing affect (Lynn & Rhue, 1986, 1988; Rhue & 
Lynn, 1987). 

Since absorption has been associated with the ca- 
pacity for sustained attentional involvement as well as 
reduced distractibility in the presence of other stimuli, 
the TAS may offer a way of accounting for individual 
differences in the cerebral concomitants of selective at- 
tention (Davidson, Schwartz, & Rothman, 1976). For 
example, high or low scorers on the TAS (representing 
the top or bottom 8% of the sample) were requested to 
attend to or count either visual or kinesthetic stimuli 
(flashing lights or tapping sensations) while an EEG was 
recorded for both the occipital and motor areas of their 
brains. In contrast to the low-absorption participants, 
the high-scoring ones showed significant differences in 
EEG ratios when the conditions involving the counting 
of the visual signals were compared with the counting 
of kinesthetic stimuli. This suggested greater “cortical 
specificity” among those who were high in absorption 
than among those who were low in this measure (Da- 
vidson, Schwartz, & Rothman, 1976). 

Such hemispheric specificity while engaged in a 
cognitive task was primarily a function of the ability 
of the high absorbers to inhibit activity in the (irrel- 
evant) visual region during the kinesthetic counting 
exercise. By contrast, subjects falling on the low end 
of the distribution on the TAS appeared to have more 
difficulty resisting distraction from irrelevant modalities 
when facing increased task demands for mode-specific 
attention (Davidson, Schwartz, & Rothman, 1976). It is 
possible that conditions requiring simple attention dif- 
fer from those involving the more demanding task of 
counting in the quality as well as degree of attention 
required to complete the activity. Thus, high-absorption 
individuals may be more skilled at engaging in this ef- 
fortful type of selective attention but not necessarily 
more adept than those who are low in absorption when 
it comes to tasks requiring simply receptive attention 
(Davidson, Schwartz, & Rothman, 1976). Recent neuro- 
physiological findings have also provided evidence that 
while the right hemisphere plays a role in the affec- 
tive components of dreams, fantasy, and visualization, 
each of which is associated with absorption, the left 
hemisphere is involved in the verbal organization and 
narrative structure of these same imaginative activities. 
Thus, the generation of mental imagery involved in 
absorption is believed to require the activation of and 


260 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


close collaboration between both cerebral hemispheres 
(Taylor et al., 1997). 

As with alexithymia, questions have been raised 
about whether absorption can be considered a transient 
state influenced by external circumstances as well as an 
enduring personality characteristic. For example, scores 
on the TAS have significantly changed following periods 
of isolation or even recent marijuana use (Roche & Mc- 
Conkey, 1990). Moreover, the TAS itself may not capture 
the kinds of experiences in which concrete-minded in- 
dividuals can or do become intensely engaged (Roche & 
McConkey, 1990). 


SELF-CONSCIOUSNESS 


While alexithymia, low absorption, and deficits in self- 
awareness—all of which may involve impairments in the 
regulation of emotional states and self-soothing—may 
be risk factors for chemical dependence, the same may 
be true of atypically high levels of self-consciousness as 
well as high capacity for absorption in combination with 
negative affect. 

When self-aware, some individuals are more apt to 
focus on the covert, internal aspects of the self, such 
as their own thoughts, feelings, desires, intentions, 
and values. Other individuals in a self-aware state at- 
tend more to themselves in a public context, such as 
their appearance, social demeanor, and the impressions 
they make on others (Fenigstein, 1997). Subjects high 
in private self-consciousness have been shown to re- 
spond more intensely to transient affective states than 
those who are low in this dimension (Turner, Scheier, 
Carver, & Ickes, 1978) while individuals high in public 
self-consciousness are demonstrably more sensitive to 
peer group rejection (Turner & Peterson, 1977). Private 
self-consciousness has been correlated with thoughtful- 
ness, reflectiveness, and the use of visual imagery in 
dealing with personal problems (Turner et al., 1978), 
as well as with self-descriptions that are usually more 
detailed, extensive, and accurate, although distortions 
in self-concept are also possible (Fenigstein, 1997). In- 
deed, focusing on the self in some situations may in- 
crease the need to protect feelings of self-worth and 
avoid blame or escape any perceived negative aspects 
of the self (Fenigstein, 1997; Greenwald, 1980). 

Thus, while self-consciousness can facilitate insight 
into one’s own emotional experience as well as self- 
disclosure (Franzoi & Brewer, 1984), both of which are 
valuable in any intimate interpersonal and therapeutic 
context, sometimes the end result can be biased judg- 
ments regarding causality, yielding either exaggerated 


self-attributions or behaviors that safeguard self-esteem 
(Fenigstein, 1997). Self-consciousness is also associated 
with lower susceptibility to placebo effects, presumably 
because negative physiological sensations are more 
clearly experienced when attention is predominantly 
directed toward the self (Fenigstein, 1997). 

Duval and Wicklund’s (1972) argument that self- 
consciousness per se is highly correlated with nega- 
tive affect was not supported in subsequent literature. 
Franzoi and Brewer (1984) found that people high in 
self-consciousness showed only negligible differences 
in anxiety and emotionality compared to those who 
are low in this dimension. Carver and Glass (1976) re- 
ported that scores on each of the three subscales of the 
Self-Consciousness Inventory (measuring private and 
public self-consciousness and social anxiety) were in- 
dependent of other measures, including emotionality, 
impulsivity, and test anxiety. However, high private 
self-consciousness might sometimes make it difficult 
to engage in positive or self-deceptive illusions. Thus, 
in an affectively negative context, self-focused atten- 
tion may potentially heighten an individual’s distress 
by intensifying awareness of painful realities and ru- 
mination about dysphoric emotions (Fenigstein, 1997; 
Wood, Saltzberg, Neale, Stone, & Rachmiel, 1990). Any 
relationship between self-consciousness and distress is 
likely to be reciprocal, as heightened negative affect and 
awareness of personal shortcomings are themselves apt 
to increase self-focus (Carver & Scheier, 1981). More- 
over, whenever strong affect of any kind is being expe- 
rienced, self-attention has been found to intensify the 
salience of that affect (Fenigstein, 1997). 

While self-scrutiny can amplify existing negative 
moods and increase attentional bias to negative informa- 
tion about both the self and the environment, intensely 
happy moods can also be followed by shifts of attention 
inward. In both cases, such a change in perspective may 
promote cognitive and behavioral activities that poten- 
tially maintain pleasant, or alleviate unpleasant, mood 
states (Salovey & Mayer, 1989-1990). 

According to Turner and Peterson (1977), individu- 
als who are low in private self-consciousness are less 
willing to engage in self-focused attention and attend 
more to novel outer-directed feelings when their domi- 
nant affect is negative. However, individuals who are 
high in private self-consciousness remain self-focused 
and mull over thoughts and feelings about themselves 
regardless of whether their affective quality is negative 
or not. 

Self-awareness is one of many variables that aid in 
the self-monitoring of behavior, and self-aware individ- 
uals are more likely to regulate their behaviors so that 
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they are consistent with salient normative personal or 
social standards (Beaman, Klentz, Diener, & Svanum, 
1979; Carver & Scheier, 1981). Thus highly self-focused 
individuals are believed to accomplish self-regulation 
in part by comparing their current behavior with an 
accepted standard. Their actions or coping strategies 
become directed toward reducing any discrepancy be- 
tween their present behavioral state and the recognized 
norm. When the perceived probability of reducing that 
discrepancy is low, negative affect is a likely conse- 
quence. But when there are expectations of success, 
self-consciousness should result in problem-focused or 
task-oriented coping (Carver & Scheier, 1981). 

Thus self-focus may interact with perceptions of the 
likelihood of success or degree of confidence in its influ- 
ence on coping as well as affect. In one study, self-focus 
was found to enhance performance on a puzzle-solving 
task among individuals with low test anxiety (i.e., in 
those with expectations of competence) but to impair 
performance among individuals with high test anxiety 
(Carver, Peterson, Follansbee, & Scheier, 1983). 

The link between private self-consciousness and 
coping is not surprisingly somewhat complex (Mat- 
thews & Wells, 1996). Individuals with affective disor- 
ders are more vulnerable to an overload or diversion of 
critical attentional resources resulting from self-focus 
because of their tendencies toward anxiety and thus are 
more likely to engage in passively avoidant or exces- 
sively ruminative response and coping styles that can 
perpetuate rather than alleviate distress. Such individu- 
als typically fail to increase use of active problem-solving 
approaches or adaptive emotion-focused strategies such 
as reappraisal, as would normally be expected, even 
when situations present themselves as having the po- 
tential to change (Matthews & Wells, 1996). Ultimately, 
whether patterns of coping used by privately self-focused 
individuals are dysfunctional or effective appears to de- 
pend on a combination of factors, including how they 
appraise situations and manage attentional demands as 
well as how prone they are to anxiety. 


SELF-CONSCIOUSNESS, ABSORPTION, 
AND SUBSTANCE USE 


A connection between capacity for absorption and 
heightened private self-consciousness, or a tendency 
toward “thinking introversion,” was noted in a study 
of “creative blocks” (Barrios & Singer, 1981). In report- 
ing only a moderate relationship between the ability 
to summon mental imagery and absorption, Roche 
and McConkey (1990) explain the discrepancy by sug- 


gesting that imagery per se appears to require less of 
a “commitment of the self” to an imagined event than 
does absorption; thus high imagery ability alone does 
not necessarily mean one is able to connect that image 
with the self. It is conceivable that people who are high 
in absorption appraise information in a distinct way 
that associates it with the self and are inclined to attri- 
bute personal meaning to events that do not necessar- 
ily have any special relevance to themselves (Roche & 
McConkey, 1990). 

One recently proposed theory maintains that alco- 
hol use is often motivated by the desire to avoid pain- 
ful states of self-awareness. Studying the links between 
chemical dependency and self-consciousness, Hull 
(1981) has shown that both the acute and long-term 
use of alcohol can reduce self-awareness by inhibiting 
cognitive processes related to the organization and en- 
coding of information according to its self-relevance. 
Moreover, alcohol decreases the tendency to evaluate 
the self on the basis of past performance and to form 
negative self-judgments (Hull, 1987). If alcohol or drugs 
are effective in reducing self-awareness, it is conceiv- 
able that individuals with high levels of self-awareness 
and a propensity for negative self-relevant information 
processing or high negative affect may be at elevated 
risk for alcohol or illicit drug consumption. 

In a study of individuals completing an inpatient 
detoxification program, the incidence of relapse among 
those who were high in private self-awareness was signif- 
icantly related to the occurrence of negative self-relevant 
life events. By contrast, negative self-relevant life events 
were not significantly related to drinking behavior among 
those who were low in self-awareness (Hull, Young, & 
Jouriles, 1986). People who have relatively low or frag- 
ile self-esteem, a characteristic associated with trait 
negative affect, and are also high in self-consciousness 
may be especially susceptible to the need for chemical- 
based relief from painful self-assessments (Hull, 1987). 
As already noted, self-awareness alone has also been 
associated with increased emotional responsivity to 
affect-arousing situations (Scheier & Carver, 1977), 
which may be another impetus for chemical abuse. 
However, in the absence of negative self-judgments, 
highly self-aware individuals may not be motivated to 
reduce their self-consciousness (Hull & Levy, 1979) and 
thus would not be expected to show higher rates of al- 
cohol or drug consumption. 

It seems apparent that highly self-conscious indi- 
viduals who are also high in negative affect may be 
too distracted by concerns about the self to be capable 
of either successful affect regulation or accurate self- 
appraisals. Effective interventions for such individuals 
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may involve rechanneling their insightful capacities in 
a more outwardly oriented direction and away from ob- 
sessive attention to the self. Moreover, transcendence, 
or the capacity to focus awareness beyond immediate 
situations and self-concerns, is often a vital aspect of 
emotion regulation (Baumeister & Heatherton, 1996). 

Such awareness does not necessarily involve ig- 
noring or denying the immediate present but rather 
means viewing it in the context of longer-range goals, 
values, and motivations; such ability is associated with 
the delay of gratification and with the use of cognitive 
restructuring, imagination, and visualization. For the 
excessively self-conscious who may turn to drugs and 
alcohol to reduce self-awareness and self-monitoring, 
the result may be a chemical form of myopia, because 
attention “under the influence” often becomes limited 
to a few immediate stimuli that can impede the kind 
of long-term, abstract, meaningful, and mentally flex- 
ible thinking involved in transcendence (Baumeister & 
Heatherton, 1996). 

Although it has not been validated empirically, the 
concept of flow, which has been described as the capac- 
ity for optimal experience by Csikszentmihalyi (1990) 
seems to coincide in many respects with absorption and 
perhaps inversely with negative affect as it describes 
the ability to concentrate psychic energy and enter into 
a heightened state of consciousness with the capacity 
for sustained, outer-focused, and self-altering attention. 
Schizophrenics and other individuals with attentional 
disorders who respond indiscriminately to everything 
and experience “stimulus overinclusion” may be in- 
capable of experiencing flow (Csikszentmihalyi, 1990, 
p. 84). 

Similarly, individuals who are excessively self- 
conscious in a public way, or overly concerned about 
how they are perceived by others, may also be excluded 
from flow experiences, as are people who are too pri- 
vately self-conscious and evaluate every bit of informa- 
tion in terms of how it relates to their personal aims, 
interests, or desires. If, according to Goleman (1995), 
flow is a state of self-forgetfulness, the opposite of ru- 
mination and worry, people who are too self-involved 
may not possess enough control of psychic energy to 
enter easily into a mentally expansive flow experience: 
as Csikszentmihalyi (1990) observes, “Too much psy- 
chic energy is wrapped up in the self, and free attention 
is rigidly guided by its needs” (p. 85). 

Thus, flow—and perhaps absorption, or intense 
self-forgetful involvement in an activity or experience— 
may not be possible if attention to both self and envi- 
ronment is either too fluid and erratic, or too rigid and 
tight. Based on such observations about flow, it might 


be concluded that people who are reasonably self-aware 
and high in absorption but not high in negative affect 
may have the potential for engagement in certain life 
experiences that make them less susceptible than usual 
to the escapist appeal or artificial highs offered by ad- 
dictive drugs. 

Another ability associated with absorption is a 
form of heightened awareness identified as “surplus 
pattern recognition,” which can be a sign of unusual 
creative potential in the arts or sciences because it de- 
notes an ability to discern meanings and patterns not 
readily apparent to the average individual (Wickrama- 
sekera, 1998). However, those with good capacity for 
absorption who are concurrently high in negative af- 
fect may be prone to recognizing a surplus of negative 
patterning, or to finding personally aversive meanings 
in events that come across as neutral, random, and 
disconnected to others (Wickramasekera, 1994, 1998). 
Consequently, this tendency can intensify negative re- 
sponses to even minimal or neutral sensory and visceral 
stimuli (Wickramasekera, Pope, & Kolm, 1996). Such 
obsessive thinking and accompanying negative affect 
have been targeted in some cognitive-based therapies 
for substance users in both group and individual set- 
tings (Swiller, 1988). 

Instead of amplifying or catastrophizing about even 
minimal threats, individuals who are high in absorption 
without accompanying negative affect may be able to 
inhibit or even erase aversive stimuli from conscious- 
ness through a form of self-induced analgesia or am- 
nesia (Wickramasekera et al., 1996), thereby isolating 
ongoing experience from external reality and critical 
self-appraisal (Kihlstrom et al., 1989). The result may 
be less reliance on external sources of solace, including 
chemical dependence. 

Capacity for high absorption has also been linked 
with a dimension known as intrinsic religiosity, or an in- 
ternal religious/spiritual focus, as opposed to an extrin- 
sic and more conventional orientation, the potential for 
self-soothing, meditation, and mind/body healing, and 
the strength of the placebo response, possibly because 
of absorption’s relationship with conditionability and 
suggestibility (Davidson, Goleman, & Schwartz. 1976; 
Levin et al., 1998). Those who are inclined toward med- 
itation or intrinsically religious concerns may have an 
advantage with regard to recovery from chemical depen- 
dency, and possibly less initial susceptibility to addictive 
drug use (Gorsuch, 1995; Mathew, Mathew, Wilson, & 
Georgi, 1995). Accordingly, as already noted, high ab- 
sorption alone would actually appear to be a potentially 
protective factor in reducing someone’s vulnerability to 
chronic drug use as well as facilitating recovery. 
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In summary, alexithymic individuals who are low in 
private self-consciousness, or out of touch with them- 
selves both physically and emotionally, might be prone 
to substance use disorders because they cannot verbal- 
ize, transcend, or symbolically mediate their emotional 
distress and so require an artificial means of relief. If 
their distress takes the form of more concrete physi- 
cal symptoms, this may give them all the more reason 
for reliance on a chemical remedy. However, their ex- 
treme counterparts—especially those who are high both 
in absorption and aversive affect or who are intensely 
self-aware in a negative way—may also be drawn to 
the consciousness-inhibiting effects of addictive agents. 
Thus both kinds of individuals may engage in addictive 
drug use for essentially contrasting reasons. 


REPRESSIVE COPING 


It has been proposed that certain so-called social desir- 
ability scales such as the Marlowe-Crowne Social De- 
sirability Scale (MC) and the Lie Scale of the Eysenck 
Personality Inventory actually measure a substantive 
individual difference variable consisting of affect inhibi- 
tion, defensiveness, and protection of self-esteem (Lane 
et al., 1990; Weinberger et al., 1979). Accordingly, such 
scales may provide a major step toward discriminating 
between people who are truly low in anxiety and those 
who repress negative affect (Weinberger et al., 1979). 
Individuals who score low on these scales and concur- 
rently low on scales measuring negative emotions may 
be genuinely low in subjective and behavioral responses 
to emotional distress, or low in negative affect (anxiety, 
tension, anger, and depression). Those who score high 
on these scales and low on scales measuring negative 
emotions are apt to be denying these unpleasant mood 
states through a repressive coping style (Weinberger 
et al., 1979; Wickramasekera, 1998). Objective indices 
show that repressors may experience levels of physi- 
ological reactivity that are equal to or even greater than 
those of people reporting high negative affect (Wein- 
berger, 1990). 

While individuals who score low on scales of social 
desirability and high on scales of negative emotion may 
be considered truly high in anxiety, those who score 
high on both types of scales may be identified as “de- 
fensive high anxious” individuals (Weinberger, 1990); 
hence high scorers on the MC scale may be thought of as 
either defensive or repressive copers, depending on how 
they perform on scales measuring negative emotion. 

The MC scale measures the capacity for block- 
ing negative perceptions, memories, and moods from 


consciousness, a process that appears to operate by 
promoting inattention to aversive situations and by 
amplifying positive situations (Weinberger et al., 1979; 
Wickramasekera, 1988, 1998). It should be noted that 
the MC scale does not appear to identify those who are 
most likely to distort their responses to survey ques- 
tions deliberately to impress others, as high scorers 
have been shown to believe what they are reporting— 
that is, that they are adjusted, extraordinarily well 
controlled, responsible, and not experiencing nega- 
tive emotions of any kind—and attempt to behave ac- 
cordingly despite objective evidence to the contrary 
(Crowne, 1990; Lane et al., 1990; Weinberger, 1990). 
Even when research designs maximize the conditions 
for private self-evaluations or employ a “bogus pipe- 
line” technique (informing respondents that an instru- 
ment can detect if they are lying), high MC scorers still 
report less negative affect than a low-anxiety group 
(Weinberger, 1990). 

The idea that some people sincerely do not recog- 
nize their own negative affective reactions challenges 
the traditional view of the brain as the source of uni- 
fied cognitive processing, or the conceptualization of 
emotion as the result of linear interactions between the 
arousal system and the cognitive-interpretive system 
(Weinberger, 1990). However, recent work in cognitive 
psychology on parallel, neural network, and sequential- 
stage models of information processing can accommo- 
date the idea of separate cognitive pathways prompted 
by the same stimulus (Greenwald, 1997; Hilgard, 1986). 
In addition, studies of brain subsystems from a psy- 
chobiological perspective suggest that emotions may 
derive at least partly from subcortical areas, including 
the limbic system, which can function somewhat inde- 
pendently of the verbal information-processing centers 
associated with the more recently developed neocortex 
(Weinberger, 1990, p. 340). 

The demonstrated specialization of affect within 
the neocortex also plays a role. For example, negative/ 
avoidant emotional responses in right-handed individu- 
als are associated primarily with the activation of the 
frontal region of the right cerebral hemisphere. The lat- 
ter is interconnected with the brain’s nonverbal limbic 
system, the judgments of which may sometimes be func- 
tionally disconnected from those represented by the left 
hemisphere’s verbal, and especially positive/approach, 
response centers (Schwartz, 1990; Weinberger, 1990). 
Such a “split” between the cognitive-affective and ver- 
bal systems can certainly result in “discrepant assess- 
ments of the same stimuli” and thus may account for 
the phenomenon of repressive coping (Weinberger, 
1990, p. 341). 
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High scores on the MC scale may denote a con- 
sistently defensive or repressive coping style, discrep- 
ancies between subjective positive verbal reports and 
physiological indices of distress, and a relatively poor 
memory for negative emotional experiences in favor of 
positive ones (Lane et al., 1990; Weinberger et al., 1979; 
Wickramasekera et al., 1996). One possible limitation 
of the MC scale is that it may be able to identify only 
a subset of repressive copers, as it largely measures a 
personality style characterized by oversocialization and 
overcontrol, or the repression of impulse and affect. As 
Weinberger (1990) explains, most of this scale’s items 
“refer primarily to the extreme inhibition of one’s own 
needs when they are in conflict with the needs of oth- 
ers” (p. 368). However, repressiveness and denial may 
also be expressed through inadequate socialization and 
control, as in the case of individuals with narcissistic 
and/or histrionic personality disorders and adolescents 
with conduct disorders (generally considered precur- 
sors to adult antisocial tendencies), or they may surface 
in domains unrelated to either socialization or affective 
expression (Shedler, Mayman, & Manis, 1993). 

There is evidence that the excessively socialized and 
affectively restrained high scorers on the MC scale are 
“especially unlikely to attend to information that might 
alter their positive self-images” (Weinberger, 1990, 
p. 349). Such repeated, unacknowledged defensive ma- 
neuvers to maintain control and avoid awareness of 
negative stimuli or anxiety may paradoxically interfere 
with effective coping and leave these individuals open 
to developing physiological as well as behavioral symp- 
toms of distress (Lane et al., 1990; Weinberger, 1990). 
However, if repressors are seeking firm control over af- 
fects and impulses, they may also be less prone to ad- 
dictive drug use, as one would not expect them to favor 
the disinhibition that often results from psychoactive 
substances, an observation that has been substantiated 
by several studies of drug and alcohol use among re- 
pressive college students (Weinberger, 1990). 

Repressors may be less susceptible to addictive 
drug use and perhaps more readily inclined to emo- 
tional equanimity for neurophysiological reasons as 
well. In a study demonstrating the “opioid peptide” 
hypothesis, individuals identified as repressive were 
shown to have greater central endogenous opioid sys- 
tem activity, which may account for their reports of re- 
duced distress, higher pain tolerance, and accentuated 
positive affects compared to those with lower levels of 
centrally active opioid peptides (Jamner, Schwartz, & 
Leigh, 1988). Like their repressive counterparts, the 
defensive high-anxious group also had elevated endog- 
enous opioid levels but turned out to be “failed repres- 


sors” with relatively ineffective coping mechanisms, an 
assessment supported neurobiologically by the finding 
of significantly greater urine and serum levels of corti- 
costeroids (a stress-related neuroendocrine response) in 
these individuals than in repressors as well as both low- 
and high-anxious subjects (Jamner et al., 1988, p. 571). 
In further support of the opioid peptide hypothesis, 
these researchers also reported that the administration 
of naloxone and other opioid antagonists has been con- 
versely associated with increases in the subjective expe- 
rience of tension, anxiety, anger, and hostility; reduced 
joy and euphoria; and heightened affective distress in 
both experienced and induced pain. 

While the objective of many psychotherapies is to 
strip away illusions, and awareness of reality is consid- 
ered a prerequisite for healthy mental functioning, de- 
nial and the illusion of control may have adaptive value 
in many circumstances, at least in the short term (Sh- 
edler et al., 1993; Taylor, 1983; Taylor & Brown, 1988). 
According to Paulhus (1989), the MC scale appears to 
measure both propensities for self-deception and im- 
pression management, or what may be two distinct 
aspects of repressive coping, and self-deception mea- 
sures tap “an honest, positivistic bias that contributes 
to good psychological adjustment” (p. 201). Thus, those 
who score high on “self-deceptive positivity” are for the 
most part “well-adjusted individuals who are biased in 
the sense that they are overly optimistic and play down 
the negative aspects of their personality” (p. 201). In 
studies using the bogus pipeline technique, most high 
scorers on the MC have been found to be self-deceivers, 
while a minority may be engaged in impression man- 
agement, or the (mentally unhealthy) deception of oth- 
ers (Weinberger, 1990). 

Although repressive coping in the extreme can be 
undesirable because of its association with higher levels 
of sympathetic arousal and susceptibility to unacknowl- 
edged somatic expressions of distress, in certain arenas 
it has been associated with optimal performance, per- 
severance and goal-directed behavior, self-enhancing 
cognitions, feelings of mastery and control, tendencies 
to derive meaning from even aversive experiences, and 
the rapid inhibition of negative affective responses to 
stressors (Shedler et al., 1993; Taylor & Brown, 1988; 
Tomarken & Davidson, 1994). All these attributes may 
be protective against the use of addictive agents. 

It has also been argued that the repression of cer- 
tain higher-order perceptions may sometimes be not 
only desirable, but also outright essential to emotional 
health and might better be labeled a talent rather than a 
form of pathology (Schwartz, 1990, p. 430; Schwartz & 
Kline, 1995). Certain types of self-control such as dis- 
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tancing, cognitive suppression, or the capacity to stop 
thinking about and distract oneself from negative events, 
as well as some level of “illusory optimism” have all 
been related to mental health and low psychological 
distress in general (Paez, Basabe, Valdoseda, Velasco, & 
Iraurgi, 1995, p. 216; Vaillant, 1990). Other types of in- 
hibition, however, such as cognitive-behavioral avoid- 
ance, wishful thinking, and passive, stoic acceptance, 
have been associated with poorer outcomes and greater 
emotional distress in those who are physically ill (Paez 
et al., 1995). Some recent studies suggest that positive 
illusions can have both adaptive and maladaptive out- 
comes, depending on their longevity and context, and 
seem far more problematic for students than for indi- 
viduals in health care settings. Thus, college students 
with overly inflated views of themselves (as opposed 
to those whose positive appraisals are based on more 
accurate and realistic self-judgments) may thrive in 
school initially but over time show decreasing levels 
of self-esteem and well-being, along with deteriorating 
performance and progressive disengagement from the 
academic community (Robins & Beer, 2001). 

While unrealistically positive beliefs about them- 
selves can help students regulate affect for a time, 
eventually, in the face of real-life standards and tests, 
they may be forced to confront the fact that such beliefs 
will not be realized—and the result can be diminished 
wellness and self-assessments (Robins & Beer, 2001). 
Drake (2001) found that undergraduates who demon- 
strated left hemispheric predominance, which is asso- 
ciated with positive affect, self-enhancing cognitions, 
and repressive coping styles, fared surprisingly poorly 
in academia, in part because they did not attend to both 
unpleasant self-relevant information (negative feedback 
about their performance) and factual information inte- 
gral to a course that they may have found disagreeable 
or incompatible with their own beliefs. 

In a treatment context, however, both during the 
initial stages of threat and intermittently when people 
must come to terms with information that is difficult 
to assimilate or accept, repressive or avoidant coping 
may be the preferred response, because it provides a 
psychological reprieve from the ongoing pressures of 
the stressful situation (Carver, Scheier, & Pozo, 1992). 
Thus, in some instances, avoidance is a more adaptive 
behavior than confrontation and may lead to more posi- 
tive outcomes in the short run (Suls & Fletcher, 1985). 
In terms of illicit drug use, the tendency for repressive 
copers to have a poor memory for negative emotional 
experiences may protect them from the relapse that may 
readily overtake others who recall such episodes and 
feelings all too vividly. The repressive response style 


may also have longer-term utility for such individuals, 
as the capacity to reframe reality in a direction that ele- 
vates self-esteem, maintains beliefs in personal efficacy, 
and encourages optimistic views of the future can serve 
a wide variety of cognitive, affective, and social func- 
tions (Taylor & Brown, 1988). 

Clinical observations of highly intelligent, success- 
ful, and pervasively repressed teenagers and adults who 
coped effectively with serious mental, emotional, and/ 
or physical abuse while growing up have confirmed that 
they learned how to quell loneliness, depression, anger, 
and fear early in life, as well as to inhibit thoughts and 
behaviors that might have been disruptive to their fami- 
lies. Such coping styles in their original settings were 
remarkably creative and adaptive in enabling these in- 
dividuals to surmount difficult childhoods and to at- 
tain extraordinary levels of professional success. The 
challenge for such “masters of repression” is to assist 
them in relinquishing their overlearned—as well as no 
longer necessary, potentially self-defeating, and somati- 
cally injurious—mental strategies in favor of more flex- 
ible and demonstrably safe ones that are appropriate to 
their current lives (Schwartz, 1990, p. 430). 

Lower than average scores on the MC scale are as- 
sociated with higher than usual levels of psychological 
distress, as individuals who are less inclined toward re- 
pressive coping are not as given to idealized self-reports 
or are as inattentive to negative realities and thus are 
more vulnerable to depression and anxiety (Lane et al., 
1990). For this reason, too little repressive coping can 
conceivably be a risk factor for a substance use disor- 
der. However, such individuals may be less susceptible 
to strictly physical or organic expressions of distress 
(Lane et al., 1990; Wickramasekera, 1998). 

In relationships, repressors’ rigid regulation of pain- 
ful affects and their relative inability to predict or evalu- 
ate their own behavior can limit their perceptions of 
the nuances of others’ behavior and feelings, leading to 
failures of both self-assertion and empathy. The result 
can be a general lack of social competence in commu- 
nication and deficits in “interpersonal cognitive com- 
plexity,” including the ability to grasp the implications 
or consequences of particular interactions (Weinberger, 
1990, p. 361). As such, repressive coping may be linked 
with difficulties in both intra- and interpersonal aspects 
of emotional intelligence. 

Moreover, the exchanges involved in both support- 
ive and probing analytic therapeutic relationships may 
fail to benefit repressors in terms of clarifying thoughts, 
feelings, or values, as their tendency to externalize 
blame may lead them to avoid taking the (potentially 
threatening) internal responsibility that can facilitate 
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self-understanding and problem-focused coping. Thus, 
in maintaining their invulnerability to distress and ca- 
pability of handling all issues, such people may not be 
as likely to seek or benefit from therapeutic interven- 
tions and thus not apt to achieve significant progress in 
the areas where they presumably need it most. 


ALEXITHYMIA OR REPRESSIVE COPING? 


In a study by Loiselle and Dawson (1988), patients who 
scored high on the original 26-item Toronto Alexithymia 
Scale and low on the 10-item private self-consciousness 
subscale of the Self-Consciousness Scale showed not 
only a relatively undifferentiated emotional awareness 
and limited self-focused attention, as predicted, but 
also difficulty disclosing other self-relevant information 
that was lacking in affective content. (Just the opposite 
would be expected if denial or repression of affect were 
common among subjects in the alexithymic category.) 
This finding suggests that alexithymia is distinct from 
emotional repression in that it may be more than a dis- 
order of emotional awareness and actually involve defi- 
cits in the organization and perception of the self as a 
whole (Loiselle & Dawson, 1988). 

Newton and Contrada (1994) studied 86 healthy fe- 
male subjects categorized as low anxious, high anxious, 
and repressors, each of whom completed the TAS-20 and 
was required to deliver a stressful self-disclosing speech. 
The alexithymia scores of the high-anxious subjects 
were significantly greater than those of the repressors. 
The subjects’ self-reported negative affect was compared 
with their heart-rate responses during the stressful task 
in order to assess their emotional responses. 

Results indicated that those scoring high in alexi- 
thymia showed a pattern of emotional responding that 
was characteristic of highly anxious subjects (i.e., their 
self-report of negative affect outweighed their degree 
of sympathetic nervous system responsiveness in the 
threatening situation), while those scoring low in alexi- 
thymia exhibited a response pattern like that of repres- 
sors (their high level of sympathetic nervous system 
responsiveness was inconsistent with their minimiza- 
tion of self-reported distress). These findings suggest 
that while alexithymia and repression may be defined by 
deficiencies in affective expression, they may be quite 
distinct from each other, with repression resembling a 
relatively low degree of alexithymia, and a higher level 
of alexithymia appearing more like a sensitizing cop- 
ing style than a repressive one (Newton & Contrada, 
1994). Indeed, despite their clinical and conceptual 
similarities, repression and alexithymia contrast mark- 


edly in several ways. To receive a high score on either 
the original or current alexithymia scale, it is necessary 
to acknowledge experiencing negative emotions such 
as fear, sadness, and anger even while reporting confu- 
sion about the nature of the reasons for such feelings 
and difficulty conveying them to others. Thus, to be 
labeled alexithymic, one must admit not only to hav- 
ing upsetting feelings, but also to a lack of control or 
awareness of these. It is precisely such weaknesses in 
the emotional arena that repressors are apparently in- 
capable of acknowledging. Indeed, as already noted, a 
self-presentation of emotional well-being and emotional 
control is essential to the repressive coping style (New- 
ton & Contrada, 1994; Weinberger, 1990). 

Martin and Pihl (1986) found evidence of elevated 
levels of sympathetic activity in individuals identified 
as alexithymic measured during periods of both stress 
and relaxation. In contrast with those who scored low 
on alexithymia measures, the sympathetic activity of 
“highs” during the recovery interval remained essen- 
tially unchanged from what it had been during the 
stressful period, suggesting that alexithymic people do 
not recover adequately from stress and also lack effec- 
tive ways of modulating sympathetic arousal states in 
response to changing environmental conditions. Also 
noteworthy was that the higher and more sustained pat- 
terns of stress ratings for the alexithymics along with 
strong evidence of dissociation between their physio- 
logical and subjective responses distinguished them not 
only from their non-alexithymic counterparts, but also 
from those identified as repressors. 

As expected, the repressors showed high physiolog- 
ical responses to stress combined with low subjective 
and behavioral responses. However, the high alexithy- 
mics showed similarly high levels of stress reactivity, 
but these were combined with both high and dissoci- 
ated levels of subjective response (Martin & Pihl, 1986). 
Despite such findings, Newton and Contrada (1994) 
caution against assuming a direct correspondence be- 
tween highly stressed or anxious subjects and those 
high in alexithymia, or between repressors and indi- 
viduals who are low in alexithymia based on presently 
available data. 


POSSIBLE GENDER DIFFERENCES 


A recent study of heroin users in an outpatient treat- 
ment setting (Fortino, 2002) found that the five person- 
ality measures together accounted for nearly 46% of 
the variance in scores for abstinence from illicit drug 
use among the men, a figure that dropped to less than 
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22% among the women with regard to the same out- 
come variable. Whereas for both the men and women 
in this study, the five personality measures accounted 
for approximately the same degree of variance (30%) in 
overall treatment outcome scores, in women, the per- 
sonality dimensions accounted for considerably more of 
the variance in interpersonal competence as opposed to 
the variance in abstinence from illicit drug use (30% vs. 
5%), which was just the opposite of the trend seen in 
men. One noteworthy finding was that in women, only 
alexithymia correlated negatively with abstinence from 
illicit drug use. Moreover, in women, but not in men, 
absorption figured as a positive contributor to treatment 
success as well as to interpersonal competence, whereas 
repressive coping, which was positively correlated with 
abstinence in men, showed no significant correlation in 
women with either abstinence or interpersonal factors. 
Perhaps most strikingly, in contrast to men, negative af- 
fect in women did not contribute significantly, for better 
or worse, to overall success in treatment, abstinence per 
se, or competence in interpersonal contexts. 

The higher incidence of alexithymia in men may 
account for why they have been widely reported to 
show more antisocial acting-out behaviors as a means 
of coping while in treatment settings, along with ten- 
dencies to externalize blame and block out or mini- 
mize feelings of vulnerability. By contrast, women have 
presented with more overtly depressed, helpless, and 
worthless feelings and have been inclined to look more 
inwardly for the source of their problems (Lex, 1993; 
Reed, 1987). Much of the relatively scant literature on 
women and addiction has emphasized that they are 
more psychologically distressed than their male coun- 
terparts, with more self-reported and severe emotional 
complaints such as depression, anxiety, and feelings of 
guilt (Dahlgren & Willander, 1989; Lex, 1993; Prather & 
Fidell, 1978; Reed, 1987). Some of the earlier research 
has been criticized on methodological grounds and for 
viewing deviations from female stereotypes or normal 
standards for males as necessarily pathological (Marsh, 
Colten, & Tucker, 1982; Marsh & Miller, 1985). 

A recent review found that 7 out of the 10 most 
relevant studies from a total of the only 12 existing 
between 1980 and 1997 that addressed gender differ- 
ences in samples of clients who were maintained on 
methadone, the most common treatment modality for 
heroin addiction, reported that women suffered from 
more mental health problems and reported less satis- 
faction with their emotional status (Chatham, Hiller, 
Rowan-Szal, Joe, & Simpson, 1999). Two of the stud- 
ies also disclosed a higher incidence of sexual abuse in 
early childhood among women than among men. If this 


finding is typical, it may help account for the higher 
scores in absorption among the women in this study, as 
certain aspects of absorption such as fantasy proneness 
and tendencies toward dissociation have been associ- 
ated with childhood abuse (Lynn & Rhue, 1988; Rhue & 
Lynn, 1987). In their own research on interview data at 
admission to treatment and during a 1-year follow-up, 
Chatham et al. (1999) similarly found that women de- 
scribed more dysfunctional and abusive families of ori- 
gin, were more likely to report using drugs to alleviate 
psychological distress, and also cited a higher incidence 
of physical health symptoms. In addition, a significantly 
larger percentage sought treatment for emotional dif- 
ficulties over a 6-month period and showed greater 
willingness to pursue professional help after leaving a 
treatment facility, a finding congruent with that of other 
researchers. 

If women indeed show greater tendencies than 
men toward negative affect, absorption, and self- 
consciousness and are less likely to be alexithymic, it is 
not surprising that they would be more vocal than men 
about their emotional states. The study by Chatham 
et al. (1999) of more physical complaints may also cor- 
respond with this author’s finding of significantly higher 
scores on repressive coping among female heroin us- 
ers, a personality style associated with an inclination 
to somatize emotional distress. However, women may 
often be “failed repressors,” or defensive, highly anx- 
ious which leaves them subject to both physical and 
psychological symptoms, possibly to a greater degree 
than their male counterparts. 

Despite their disproportionate difficulties upon 
entering programs, women appear to benefit from 
treatment more than do men in the areas of family func- 
tioning and psychosocial status, which have been cited 
as instrumental factors in initiating their addictive drug 
use (Chatham et al., 1999). As already noted, prior re- 
search has concurred that compared to men, addicted 
women have a higher reported prevalence of anxiety, 
depression, low self-worth, and family dysfunction. 
This study in part corroborates these earlier findings, as 
the women scored significantly higher than the men on 
negative affect, which is an index of their susceptibility 
to aversive mood states, ruminative styles of coping, 
and unfavorable self-perceptions. But they also scored 
higher on absorption, which is associated with a readi- 
ness for affective engagement and imaginal activity, 
and higher on self-consciousness, which may facilitate 
introspection, all potential means of regulating painful 
affect as well as possible contributors to more intense 
or substantive involvement in any treatment setting. 
Such personality variables can facilitate interpersonal 
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relatedness and be viewed as potential strengths that 
have been overlooked in previous studies emphasizing 
the more pathological aspects of women’s addiction. 

Indeed, women substance users have been found 
to be “optimally responsive to social relationships,” 
including peer support from other women, and more 
concerned about these attachments than men (Bartho- 
lomew, Rowan-Szal, Chatham, & Simpson, 1994; Reed, 
1987, p. 157). Moreover, both abstinence and continued 
drug use in women have been shown to be influenced 
substantially by family members and intimate others 
(Marsh & Miller, 1985). 

Although it has already been observed that ab- 
sorption and self-consciousness in the context of high 
negative affect can be problematic because they foster 
tendencies to catastrophize or magnify distress, these 
same personality variables may be assets in a thera- 
peutic setting where interpersonal support is available 
and emotional expression is valued and encouraged. 
While women typically present with more emotional 
issues at the outset, their apparently greater vulnerabil- 
ity may not translate into risk factors during treatment, 
as they may also have other ways of modulating nega- 
tive mood states and managing difficult circumstances 
that are not tapped to the same extent by men. These 
mood regulators include their affiliations—or attempted 
reconciliations—with family members and friends, as 
well as their affinity for the mental health profession- 
als in treatment programs, with whom they are report- 
edly more engaged and communicative than are men 
(Chatham et al., 1999; Rowan-Szal, Chatham, Joe, & 
Simpson, 2000). This suggests that while personality 
variables are still important contributors to recovery 
in women, once a commitment to treatment has been 
made, the way such variables relate to their success or 
failure in utilizing the interpersonal aspects of the treat- 
ment process (i.e., of cultivating various relationships 
as sources of support and coping) may be more directly 
instrumental to the final outcome. 

That women give more affiliative and biopsycho- 
logical reasons for their initial as well as ongoing heroin 
use while men tend to view it in more physiological 
terms (Binion, 1982) may be explained largely by the 
personality variables explored in this study. The men’s 
higher scores on alexithymia and lower scores on ab- 
sorption and self-consciousness may be indicative of a 
more concrete cognitive style, which would lead them 
to attribute difficulties or problems, addiction included, 
to physical rather than emotional or interpersonal ori- 
gins. In Binion’s (1982) study, when asked about the 
reasons they used drugs, many of the men mentioned 
that heroin helped them relax in social situations, 
which may have been a covert or sex-stereotyped way 


of speaking about their anxiety without directly divulg- 
ing their emotional state. 

One study found that heroin-addicted women as a 
group are more field dependent than normal controls, 
as well as significantly more field dependent than their 
male counterparts, who appeared similar in this mea- 
sure to normal males. Both field-dependent and field- 
independent cognitive styles have been associated with 
specific constellations of personality characteristics 
(Arnon, Kleinman, & Kissin, 1974). For example, field 
dependence is correlated with responsiveness to social 
cues and dependence on one’s surroundings for struc- 
ture and support, as well as with a defensive or repres- 
sive coping style. By contrast, field independence is 
associated with the separation of self from environment, 
a more analytic cognitive style, and the use of defenses 
based on isolation and intellectualization (Arnon et al., 
1974; Galin, 1974). As already noted, the women in a 
personality-based study of heroin users outscored their 
male counterparts on repressive and defensive coping 
and also were lower on scores for alexithymia, which 
is associated with an emotionally distant communica- 
tive style as well as less secure patterns of interpersonal 
attachment. To the extent that absorption denotes ca- 
pacities for affective involvement and suggestibility or 
responsivity to influences in one’s surroundings, the 
women in this study might share some traits of field 
dependency with those in the earlier research, and in 
somewhat parallel contrast with the men as well. The 
already observed relative prominence of interpersonal 
factors for women compared with personality variables 
with regard to outcomes itself suggests a greater reli- 
ance on others in their environment for the kind of sup- 
port that can contribute to success in treatment. 

Galin (1974) notes that field dependence reflects 
the more pathological and primitive and less desirable 
end of the psychological spectrum, not because it is a 
relatively unhealthy tendency per se, but rather simply 
because all field-dependent tests have been set up to 
require the subject to be as field independent as pos- 
sible; none ask the individual to be optimally respon- 
sive to the context. Accordingly, these tests can disclose 
only an ability to perform “in a field-independent mode 
on demand, not the relative ability to operate in either 
mode, or the preference for one mode over the other” 
(Galin, 1974, p. 580). 

In summary, it appears that while women are osten- 
sibly more distressed than men, they may also be more 
attuned to and expressive of these feelings in a social 
context as well as mindful of the need to manage them. 
This may explain both why they initially come to de- 
pend on drugs after being introduced to them, typically 
by a male partner, and why, once they decide to seek 


Emotional Intelligence and Substance Abuse: An Integrative Approach to Assessment and Treatment 269 


help, they subsequently approach treatment in a more 
intense, in-depth, and/or interpersonally connected way 
(Eldred & Washington, 1976; Marsh & Miller, 1985.). If, 
as Binion (1982) observes, drug use among women is 
ultimately more reactive to family situations and inter- 
personal relationships, any measurable progress they 
achieve in these areas may indeed have a more signifi- 
cant impact on outcome than the particular configura- 
tion of personality traits that they bring into treatment. 

It seems counterintuitive that personality measures 
would be more relevant with respect to abstinence or 
drug-related outcomes for the men than women since 
many of the former are reported to have been initiated 
into drug use by adolescent peer pressure and to indulge 
for social/recreational reasons rather than to have been 
motivated at the outset primarily by a desire to regulate 
some internal mood state, as has been considered char- 
acteristic of women (Chatham et al., 1999; Reed, 1987). 
Of course, earlier literature on the social conformist 
pressures attending chemical dependence in males may 
not reflect recent sociodemographic changes that can 
possibly point to comparable pressures for adolescent 
women, thereby blurring the traditional distinction be- 
tween the sexes regarding the factors that contribute 
to the initial impetus for addictive drug use. Thus, the 
so-called social milieu surrounding heroin use may no 
longer vary much, if at all, as a function of sex, as was 
reported over 30 years ago (Carter & McNair, 1994; El- 
dred & Washington, 1976). Moreover, if it is also true 
that women are frequently induced to use illicit drugs 
by a male companion or family member (Lex, 1993), 
this suggests that they are just as compelled as men by 
an outside influence except that in their case, the extrin- 
sic pressure stems from a single individual rather than 
a peer group (Binion, 1982; Eldred & Washington, 1976; 
Marsh & Miller, 1985). 

It should be noted, however, that whatever influ- 
ences may lead to the initiation of drug use in either 
women or men do not necessarily have any relevance 
to the reasons individuals proceed to develop a chronic 
addiction or even more pertinently to how well they 
ultimately fare in treatment. Thus, personality variables 
can conceivably be associated in a significant way with 
an individual’s experience and degree of success in ad- 
diction treatment regardless of how he or she was origi- 
nally introduced to habitual drug use. 


SUBSTANCE USE AND 
CEREBRAL LATERALITY 


It has been observed that the right and left cerebral 
hemispheres play different yet complementary roles 


in mediating a wide variety of behaviors and mental 
processes. Moreover, as already noted, associations 
have been made separately for alexithymia, absorp- 
tion, negative affect, and repressive coping with the 
functions of—or possible dissociations between—both 
hemispheres. The right hemisphere is considered to 
be involved primarily in the processing and regulation 
of negative (withdrawal-related) emotions, whereas 
positive and social (approach-oriented) emotions are 
believed to be mediated predominantly by the left hemi- 
sphere (Fox & Davidson, 1984; Sackeim, Greenberg, 
Weiman, Gur, Hungerbuhler, & Geschwind, 1982; Tay- 
lor et al., 1997). Theorists who have sought to integrate 
specialized functions of the two cerebral hemispheres 
with subcortical mechanisms in the processing of emo- 
tion have also suggested that the right hemisphere is in- 
volved preferentially in emotional arousal, whereas the 
left hemisphere is involved in the inhibition and control 
of emotional expression (Taylor et al., 1997, p. 103). 

The direction and magnitude of the error on a stan- 
dard visual (horizontal) line-bisecting task indicates 
a relative predominance of activation in the opposing 
(contralateral) cerebral hemisphere. Thus, individuals 
who make mostly rightward errors (repeatedly bisect 
lines to the right of their true center) show a relative 
left-hemisphere predominance, whereas those who 
consistently divide the lines to the left of their true 
center show right-hemisphere predominance (Drake & 
Myers, 2000; Drake & Ulrich, 1992). In contrast to cer- 
tain neurologically impaired individuals, the majority of 
neurologically intact persons tend to divide lines to the 
left of the true center (leftward bisecting errors) when 
asked to divide a horizontal line in half (Drake & Ulrich, 
1992). 

Leftward line bisecting by normal individuals is 
referred to as “pseudo neglect” to distinguish it from 
the rightward hemispatial neglect shown by impaired 
patients, a phenomenon first documented in the 1940s. 
In either case, “neglect” is considered a consequence of 
brain asymmetries in the allocation of spatial attention 
(Drake & Ulrich, 1992; Jewell & McCourt, 2000). A vari- 
ety of methods involving the bisection of a series of hor- 
izontal or vertical lines have been used to assess pseudo 
neglect in neurologically intact individuals. The direc- 
tion and magnitude of deviations from the true center of 
each line are calculated to arrive at a total score for er- 
rors in line bisecting (Jewell & McCourt, 2000). Among 
the methods used to determine this score, the paradigm 
developed by Drake is considered a reliable measure of 
relative brain hemispheric predominance. 

While much of the extensive research on pseudo 
neglect has addressed fairly technical issues, a few in- 
vestigators have studied this phenomenon in terms of 
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specific personality variables and individual differences. 
For example, a trend toward an increased incidence of 
rightward errors among older individuals compared 
with those identified as young and middle aged has 
been observed. Such a finding could be a consequence 
of age-related changes in the organization of cerebral 
functions involved with attention (Jewell & McCourt, 
2000). It has also been reported that an individual’s 
level of personal optimism, risk taking, and positive af- 
fect may be predicted based on the magnitude of right- 
ward errors on the line-bisecting task (Drake & Myers, 
2000; Drake & Ulrich, 1992). The association between 
rightward errors and positive affect corresponds with 
previous electrophysiological EEG studies that have 
found correlations between left-hemispheric activation, 
or predominance, and positive affect (Tomarken & Da- 
vidson, 1994). By contrast, right-frontal activation has 
been linked with neuroticism, depression, negative cog- 
nitions, and reduced tolerance for pain (Pauli, Wiede- 
mann, & Nickola, 1999). 

Whether these observations apply to individuals in 
treatment for addictive drug use remains an open ques- 
tion. A recent study of heroin users participating in out- 
patient treatment found that the vast majority of those 
who were right handed made often pronounced right- 
ward errors indicative of left-hemispheric activation, or 
predominance—contrary to expectations for this popu- 
lation. Indeed, the reason for this is that left-hemispheric 
activation has been associated not only with positive 
affect, as already noted, but also with self-enhancing 
cognitions along with feelings of mastery, strength, and 
dominance, among other favorable characteristics that 
one would not intuitively connect with propensities to 
chemical dependence. Such a finding suggests the pos- 
sibility that heroin-dependent people in treatment may 
have a cortical organization and/or neurophysiological 
response system that differs from those of individuals 
who have never been dependent on drugs and/or from 
those of heroin-dependent individuals who are not in 
treatment. 

Although it seems counterintuitive that a popula- 
tion of individuals in treatment for chronic heroin use 
would necessarily be dominant in the aforementioned 
positive traits, receiving and responding to treatment 
itself may represent an uplifting and powerful life event 
that could elicit a state of positive emotionality and 
thereby possibly account for the rightward trend in bi- 
secting among this group. In contrast with the findings 
of predominantly rightward errors among athletes (Carl- 
stedt, 2001), extraversion, the trait that comes closest to 
assessing levels of optimism, risk taking, and positive 
affect and that is also measured by the Eysenck Per- 


sonality Inventory, was not correlated with this popula- 
tion’s line-bisecting scores, nor was repressive coping, 
another stable personality dimension associated with 
a positive cognitive/affective bias. Thus, line bisecting 
did not appear to be measuring a trait-like tendency 
among the participants in this study. 

Nonetheless, the number of rightward errors among 
the participants in this study paralleled and even sur- 
passed that of a group of elite athletes (Carlstedt, 2001). 
One possible explanation for the similar prevalence 
of left-hemispheric predominance in these otherwise 
seemingly disparate populations is that the constant 
repetition associated with achieving a high level of skill 
may lead to permanent changes in the brain, and left- 
hemispheric activation may develop as a function of 
some forms of learning (Carlstedt, 2001). Chemically 
dependent individuals are by definition well practiced 
and highly skilled at their particular lifestyle, obses- 
sively engaged in their specialized activities, and have 
typically repeated and mastered them over many years. 
A concomitant of well-entrenched learning, persevera- 
tion or resistance to change may also be considered 
characteristic of those who are battling an addiction 
to heroin use or any other activity, which may explain 
why treatment itself must be sustained, comprehensive, 
and repetitive to be ultimately successful. Exploring the 
prevalence of leftward or rightward errors on the line- 
bisecting task may help determine whether the cortical 
function and/or organization of heroin users differ from 
those of non-users, and, if so, what such differences 
imply in terms of personality factors and optimal ap- 
proaches to treatment. 


RISK AND PROTECTIVE FACTORS: 
TREATMENT IMPLICATIONS 


As we have seen, the personality dimensions of alex- 
ithymia, negative affect, absorption, private self- 
consciousness, and repressive coping in chemically 
dependent individuals are worthy of investigation given 
their association with distinctive cognitive and affective 
tendencies that may predispose to or possibly protect 
against the use of addictive drugs in many individuals. 
If the personality variables can be considered indica- 
tive of some crucial deficit or strength in affect regula- 
tion, then it might be expected that a disproportionate 
number of substance users who do well in a treatment 
setting will show evidence of distinctive patterns of 
these dimensions compared to those who fare poorly. 
(It is also possible that substance users and non-users 
will demonstrate different groupings of such traits alto- 
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gether, along with differences in cerebral laterality as 
well.) Identifying these tendencies may influence and 
refine the way these individuals are managed therapeu- 
tically to maximize their engagement in the recovery 
process, promote favorable responses to treatment, and 
enhance their ability to negotiate significant intimate 
and social relationships that are critical to maintaining 
long-term abstinence. 

It should be noted that while the emphasis in this 
chapter was on difficulties in the perception, cogni- 
tive processing, communication, and regulation of af- 
fect, these represent only a few of the multiple risk 
factors and antecedents for drug dependence. Besides 
personality-related and neurophysiological susceptibili- 
ties, some of the most salient associated factors are de- 
mographic and socioeconomic status, family discord, 
weak religious/cultural affiliations, isolation from the 
value-shaping influences of community and social insti- 
tutions, identification with a non-normative peer group, 
a family history of alcohol or drug use, and easy access 
to alcohol and drugs. No single factor appears to ac- 
count for the genesis of an addiction, but rather it is the 
aggregate of these, along with inherent vulnerabilities, 
that seem critical in explaining risk (Tarter, 1988). 

Yet while the etiology of substance use disorders 
is obviously multifaceted, it may still be possible to 
identify patterns in the cognitive and affective styles of 
many chemically dependent individuals that can illumi- 
nate the reasons for their susceptibility and have signifi- 
cant implications for their success in treatment as well. 
Indeed, a personality-based model might be viewed as 
a starting point for assessments that can be further am- 
plified by considerations of situational issues such as 
family, peer group, socioeconomic, and cultural influ- 
ences, among others. Moreover, although this chapter 
has been exclusively centered on substance use, the 
possibility that such a model can also be applied to 
other addictive behaviors such as gambling and over- 
eating is certainly conceivable and worthy of further 
investigation. Based on the preceding review, repres- 
sive coping, absorption, and private self-consciousness 
can be viewed as so-called good personality factors, 
whereas alexithymia and negative affect are unfavor- 
able in terms of both abstinence from illicit drug use 
and quality of interpersonal relationships. 

As observed, the verbal inhibition of aversive feel- 
ings characteristic of alexithymia is associated with 
higher levels of physiological arousal and somatic com- 
plaints along with behaviors such as substance use or 
overfeeding that indirectly convey and generally mis- 
manage this poorly articulated distress. Alexithymic 
individuals are not readily able to alter states of con- 


sciousness to encourage self-soothing; are relatively un- 
aware of psychological distress, often mistaking this for 
a physical disturbance; and thus are all too apt to resort 
to an externalized means of combating the unwanted 
symptom. Negative affect is problematic because it 
denotes tendencies to experience and dwell on pain- 
ful feelings even in the absence of apparent stressors, 
contributing to the potential for self-medication with il- 
licit drugs. Both alexithymia and negative affect are as- 
sociated with a relative inability to reset dysfunctional 
feedback systems when original stressors are reduced 
(Taylor et al., 1997; Wickramasekera, 1988). 

It is now known that addictive drugs in general, 
and specifically the short-acting opioids such as heroin, 
may lead to profound molecular and neurochemical 
changes, which can alter physiologic functions; with 
chronic exposure, these alterations may be persistent 
or even permanent (Stimmel & Kreek, 2000). One of 
the most critical of these changes involves a hyper- 
responsivity to stress at a biochemical and ultimately 
behavioral level that can make individuals susceptible 
to relapse over a lifetime unless adaptive, non-automatic 
coping skills and cognitive patterns are repeatedly prac- 
ticed and reinforced, which is the aim of most good 
therapy (Stimmel & Kreek, 2000; Tiffany, 1990). While 
long-term methadone use has also been shown to con- 
tribute to the normalization of such stress responsivity 
via the hypothalamic-adrenal-pituitary axis (Stimmel & 
Kreek, 2000), this synthetic, long-acting opioid alone 
may be inadequate if not integrated with appropriate 
cognitive and behavioral changes that are achieved over 
time through therapeutic interactions with clinicians 
in individual and group settings. Those who are high 
in alexithymia or low in absorption, and thus are less 
given to verbalizing emotions openly as well as more in- 
strumental in their treatment goals, may not be very re- 
ceptive to “talking” therapies (Wickramasekera, 1988). 
However, although the problems commonly associated 
with alexithymia—inadequate verbalization of feelings, 
impoverished imagination, scarcity of dreams, and the 
inability to distinguish among emotional states—can 
create serious obstacles to the effectiveness or appropri- 
ateness of traditional psychotherapies, it may be possi- 
ble to modify certain therapeutic techniques to enhance 
their benefit in such cases (Krystal, 1979). 

One of the first tasks for a clinician confronting alex- 
ithymia may be to assist such individuals in identifying 
the links between their feelings and various physical 
states, and the emotional significance of certain bodily 
responses. Training alexithymics to observe their inner 
states and to become more aware of the physiological 
nature of their distress can help them understand their 
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body’s “language” as the well-camouflaged medium 
through which they communicate and express emotion 
(Krystal, 1979; Lynch, 1985). One possible way to facili- 
tate such understanding may be through the use of bio- 
feedback instruments. These can track the physiological 
correlates of psychological changes and thus place the 
body’s “inside information” on the outside in observ- 
able, concrete, and quantifiable terms that are readily 
accessible—and convincing—to such literal-minded in- 
dividuals (Wickramasekera, 1988). 

Another objective is to assist such individuals in 
acquiring more affect tolerance; thus, they need to 
reacquaint themselves with their emotions as useful, 
informative signals rather than as dreaded forces that 
threaten to overwhelm them. Alexithymics who develop 
dependencies on illicit drugs and have explosive but 
fleeting rage reactions may have learned early on that 
such displays of emotion are their most effective way 
of communicating with and controlling others (Krys- 
tal, 1979). The faulty cognitions that perpetuate such 
maladaptive patterns have to be discovered and inter- 
preted before these individuals can learn gradually to 
verbalize their emotions. Reconstructing the cognitive 
elements of unvoiced feelings and identifying the nar- 
rative behind them or the meanings they express can 
help in interpreting, organizing, and recognizing emo- 
tions so that they can literally be put into words (Krys- 
tal, 1979). It is also possible that therapies emphasizing 
social skills training and interpersonal problem solving 
may be effective for such individuals. In addition, they 
may benefit from focusing on particular issues such as 
anger management, or starting out with gender-specific 
groups, which can foster communication on a rela- 
tively concrete or thematic level, before moving on to 
more probing, in-depth emotional exchanges in other 
settings. 

While it can be said that alexithymia and negative 
affect are detrimental to emotional self-regulation, ab- 
sorption, self-consciousness, and repressive coping may 
facilitate the modulation of painful affect and thus have 
potential value for mental and emotional health. Specif- 
ically, absorption may be associated with capacities for 
self-soothing, imaginative and affective engagement, 
the strength of the placebo effect, positive attentional 
shifts, creativity, pain management, and even intrin- 
sic religiosity or spiritual pursuits (Levin et al., 1998; 
Wickramasekera, 1999). All of these may counter aver- 
sive emotional states and thus render individuals less 
vulnerable to the solace provided by external agents, 
including illicit drugs. Private self-consciousness can 
facilitate introspection or at least readiness to address 
internal states and thus can be a significant starting 


point in self-exploratory psychotherapies. Repressive 
coping has already been shown in previous literature 
to be associated with a lower likelihood of substance 
use (Weinberger, 1990), higher tolerance for pain and 
distress, self-enhancing cognitions, rapid inhibition of 
negative responses to stress and accentuation of posi- 
tive affects, goal-directed behaviors, feelings of mastery, 
and tendencies to derive meaning from even the most 
difficult situations (Shedler et al., 1993; Taylor & Brown, 
1988; Tomarken & Davidson, 1994). Indeed, the repres- 
sion of negative affect and the illusion of maintaining 
control may have decided adaptive value in many cir- 
cumstances when situations are otherwise unalterable. 
It is important, however, to distinguish among different 
forms of repressive coping with respect to the enhance- 
ment of mental health and the regulation of psychologi- 
cal distress. Thus, active distancing, thought stopping, 
cognitive suppression, and self-deceptive positivity or 
global illusory optimism have been associated with af- 
fective well-being and adjustment, whereas stoic ac- 
ceptance, wishful thinking, and cognitive/behavioral 
avoidance—each suggestive of passive, resigned, or 
fearful and inhibited means of coping—have been as- 
sociated with unfavorable outcomes (Paez et al, 1995). 

If private self-consciousness is associated with ten- 
dencies toward introspection and absorption is related 
to affective engagement as well as a potential reper- 
toire of coping and self-regulating strategies (Chassin, 
Mann, & Sher, 1988), those who are high in one or 
both of these personality dimensions may be good can- 
didates for therapies that stress awareness of feeling 
states, self-soothing, and mind/body healing, including 
approaches that involve creative and imaginal activi- 
ties. In addition, keeping a written journal of dreams or 
fantasies and any form of experiential therapy involv- 
ing art, music, dance, or other media may especially 
resonate with such individuals. For those who have dif- 
ficulty in the verbal sphere, of course, these other out- 
lets for personal and affective expression may facilitate 
more authentic communication as well. 

Differences in levels of alexithymia and absorption 
capacity may account for why the same therapies or ap- 
proaches may be effective for different reasons. Thus, 
an individual with a primarily concrete thinking style 
might be drawn to Narcotics or Alcoholics Anonymous 
because of these organizations’ focus on 12 specific, 
identifiable steps and may find guidance in the hierar- 
chical arrangement of these goals, while someone with 
a more absorbed, affect-laden style might be more re- 
sponsive to NA or AA’s invocation of a higher power, 
or to spirituality in general as a source of healing and 
recovery. 
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For those whose early attachments with caregiv- 
ers were less than satisfactory, it is possible that par- 
ticipating in a group that provides nurturing support, 
unconditional acceptance, good modeling, affirmation, 
empathic responses, and opportunities for idealization 
(of those who do well and remain clean) can help repair 
the here-and-now relationships these individuals have 
with caring others and thus assist them in regulating 
affect (Bell & Khantzian, 1991). 

Regardless of a client’s personality profile, coercive 
or confrontational counseling styles that have tradition- 
ally been deployed in some treatment settings to break 
down defenses and tendencies to avoid or externalize 
responsibility would likely be inappropriate for anyone 
who is already feeling blameworthy, hopeless, and de- 
pressed. Approaches emphasizing competence, positive 
self-regard, and strength rather than personal pathology 
or powerlessness over substance use would be decid- 
edly more relevant for these individuals. 

In addition, it should be noted that all the person- 
ality dimensions featured in this study, even the ones 
found to be relatively detrimental for maintaining absti- 
nence, are best viewed not simply as evidence of deficits 
or pathology. Rather, they can be seen as characteristic 
of how different individuals have learned to respond to 
both chronic stressors and day-to-day difficulties and 
thus can be the basis for positively oriented, client- 
centered interventions. For example, as previously ob- 
served, alexithymia, absorption, or repressive coping in 
response to severe trauma early or later in life can have 
decided adaptive value. Negative affect is associated 
with ruminative and hypervigilant cognitions that can 
certainly exacerbate existing problems, but it can also 
prompt communication of distress to others and initiate 
care-seeking behaviors. A high degree of private self- 
consciousness may also be a powerful internal motiva- 
tor for engaging in life-changing, in-depth treatment. 

Ultimately, a comprehensive, well-integrated, per- 
sonality-based approach holds promise as a means of 
identifying individuals at risk as well as those with par- 
ticular capabilities or prospects for favorable responses 
to care. But beyond whatever descriptive or even predic- 
tive value this perspective may have, perhaps the chief 
benefit of assessing strengths and susceptibilities in the 
domain of affect regulation and emotional intelligence 
through relevant personality variables is that the latter 
can be apprehended through valid and reliable forms 
of measurement and subsequent analysis while helping 
clinicians design therapeutic approaches with the great- 
est likelihood for success in particular individuals. It is 
hoped that awareness of such affect- and personality- 
related differences in care seekers can heighten the sen- 


sitivity of those administering treatment to the potential 
benefits that may derive from exploration of these and 
similar variables in clinical settings. 
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The 20th century witnessed impressive scientific ad- 
vancements in the treatment of psychiatric conditions, 
particularly for the affective disorders. Empirically sup- 
ported treatments for unipolar major depression and 
bipolar disorder were developed, and these treatments 
were based on convincing biological and psychologi- 
cal theoretical foundations. The development of these 
treatments has represented an important milestone in 
psychiatric research, and the prognosis of these condi- 
tions has greatly improved as a result. 

A wide variety of disciplines are associated with 
cutting-edge research in affective disorder treatment. 
These include, but are not limited to, biomedical sci- 
ence, behavioral science, clinical psychology, psychiatry, 
nutritional medicine, neuroscience, and pharmacology. 
Research progresses rapidly and disparately, yet a con- 
stancy that unifies all fields is the application of the 
scientific method. Strict criteria for interpreting the ef- 
ficacy of a treatment have helped us to separate help- 


Affective Disorders: 
Bridging the Gap 
Between Efficacy 
and Practice 


Hunna J. Watson 
Peter M. McEvoy 
Laura M. Smith 

Lisa M. Saulsman 
Bruce N. C. Campbell 
Paula R. Nathan 


ful treatments from unhelpful treatments. Efficacy trials 
index optimal outcome, utilizing idealized, controlled 
conditions to estimate the maximum potential benefit 
derivable from a treatment. Sometimes the quantity of 
research can be difficult for clinicians to navigate, and it 
may appear challenging to stay abreast of the latest field 
or laboratory developments. 

The importance of effectiveness research in the 
treatment of affective disorders deserves mention. Effec- 
tiveness research differs from efficacy research in that 
it seeks to establish whether efficacy protocols derived 
from laboratory settings can be successfully transported 
to the wider clinical settings to which individuals pres- 
ent for treatment. Individuals and treatment delivery 
in laboratory settings differ in systematic ways from 
naturalistic settings, usually resulting in attenuation 
of treatment effect in the naturalistic setting. Efficacy 
trials routinely exclude patients with specific accom- 
panying psychiatric comorbidity, medical comorbidity, 
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personality pathology, drug or alcohol abuse history, 
severe suicidal ideation, or even a previous failed trial 
of a treatment. Individuals who present for treatment in 
naturalistic settings have more complex clinical presen- 
tations than those recruited in randomized, controlled 
trials (RCTs). Efficacy trials are conducted and imple- 
mented by experts who administer the treatment under 
standardized conditions with strict protocol adherence. 
This differs from clinical practice, whereby treatment is 
idiographic and follows a case formulation approach, 
and practice elements are implemented with greater 
flexibility and selectiveness. There is also pressure for 
clinical settings to deliver outcomes in a short time 
frame (Persons, Roberts, Zalecki, & Brechwald, 2006). 
Depression treatment protocols advocate 12-20 ses- 
sions, yet this may not be realistic or necessary. Some 
individuals respond quickly to treatment and the course 
may be tapered, whereas others may not show any ini- 
tial response. Non-response after 3-4 sessions is pre- 
dictive of overall non-response to CBT for depression 
(Ilardi & Craighead, 1994). These differences in patient 
and treatment characteristics between research and 
clinical settings make the process of benchmarking out- 
comes in clinical community settings invaluable, so it 
is important for clinicians to also attend to the findings 
of effectiveness trials as they become available. These 
studies enable us to view how more flexible adaptations 
of efficacy-based protocols perform in real-world set- 
tings, and they are a bottom-up strategy with which to 
reciprocally inform scientists of the types of adaptations 
and innovations required in service settings. 

In this chapter we provide a contemporary review 
of unipolar major depression and bipolar disorder. We 
attend to diagnostic nosology, assessment, and ill- 
ness causes and theoretical models, and we identify 
evidence-based treatments. There is a well-known 
documented gap or time lag that exists in the period 
between the “discovery” of a treatment and the uptake 
and routine implementation of that treatment in health 
settings (Cabana, Rand, Powe, Wu, Wilson, Abboud, & 
Rubin, 1999; Lang, Wyer, & Haynes, 2007). This gap 
can occur for many reasons, both macro (relating to 
ethical, legal, or health care systems and organizations) 
and micro (relating to the specific setting, service, or 
clinician) in origin. One of our key goals is to encour- 
age and facilitate the transportability and integration 
of efficacious treatments to service settings. We pro- 
vide treatment plans for two case studies and outline 
networks and resources that are likely to be helpful to 
patients and their families, clinicians working with pa- 
tients, professionals who want to develop their knowl- 
edge of treatment methods, and researchers. Although 


when discussing cases, we necessarily adhere closely to 
our clinical specialty (i.e., clinical psychology) and field 
of expertise (i.e., cognitive-behavioral therapy), this is 
not to the denouncement of other suitable treatment 
approaches. We advocate the use of biologically based 
and psychologically based interventions, implemented 
in accordance with evidence-based research and clinical 
practice guidelines. Ultimately we hope that illustrating 
how we bridge the gap between efficacy research and 
clinical practice in our own service setting will assist 
other clinicians to bridge the gap within their own treat- 
ment context and offer researchers insight into the in- 
novations necessary to improve treatment transport to 
clinical settings, which is particularly relevant in the 
present age of managed care. 


EPIDEMIOLOGY 


The epidemiology of affective disorders has been well 
established. Unipolar major depressive disorder is twice 
as common in women as men, with a lifetime preva- 
lence of 10%-25% for women and 5%-12% for men, 
and a current prevalence of around 5%-9% for women 
and 2%-3% for men (American Psychiatric Associa- 
tion, 2000b). Bipolar disorder has a lifetime prevalence 
between .4% and 3.9% and a 1-month prevalence of 
.6% (Bijl, Ravelli, & van Zessen, 1998; Jacobi, Wit- 
tchen, Holting, Höfler, Pfifster, Müller, & Lieb, 2004; 
Kessler, Berglund, Demler, Jin, & Walters, 2005; Kessler, 
Rubinow, Holmes, Abelson, & Zhao 1997; Merikangas, 
Hagop, Angst, Greenberg, Hirschfield, Petukhova, & 
Kessler, 2007). Bipolar I disorder is more common than 
bipolar II disorder. 

The average age of onset for major depression is 
between 30 and 40 years, compared to the early 20s 
for bipolar disorder. Earlier onset of affective disorders 
(before age 21) is associated with greater chronicity, 
poorer prognosis, greater contribution of genetics, and 
lesser contribution of psychosocial factors. Although 
clinicians speak of an acute episode of depression or 
bipolar disorder, affective disorders are chronic, lifelong 
illnesses with a high risk for relapse and/or recurrence 
(Berti Ceroni, Neri, & Pezzoli, 1984; Keller, Lavori, 
Lewis, & Klerman, 1983). About half of those identi- 
fied as depressed are not recovered when reassessed at 
6 months, and 2- to 20-year prospective follow-up stud- 
ies show that 5% -27% of individuals experiencing a first 
episode of depression remain chronically ill (Dubovsky, 
Brooks, & Dobovsky, 2002; Lee & Murray, 1988). Nearly 
all those who experience a single manic episode will 
have future episodes (American Psychiatric Associa- 
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tion, 2000b). A lifelong follow-up study of 219 patients 
with bipolar disorder (median age of 68) showed that 
16% recovered, 8% achieved partial remission, 52% 
experienced recurrent episodes, 16% were chronically 
ill, and 8% committed suicide (Angst & Sellaro, 2000). 
Lifetime rates of suicide attempts are greater in bipolar 
disorder than in depression, and both are heightened 
relative to the general population (Mitchell, Slade, & 
Andrews, 2004). 

The World Health Organization ranks depression as 
the leading cause of disability worldwide and as the 
fourth-leading contributor to the global burden of dis- 
ease, projected to rise to second place by 2020 (Murray & 
Lopez, 1996). Bipolar disorder is the seventh-leading 
cause of disability worldwide. Depressive episodes of 
bipolar disorder tend to be equal to or more psychoso- 
cially debilitating than manic or hypomanic episodes 
(Judd et al., 2005). Concurrent psychiatric disorders 
occur frequently with affective disorders, particularly 
anxiety disorders and substance abuse. The National 
Comorbidity Survey showed that 59% of individuals 
with depression in the previous 12 months and 100% of 
individuals with bipolar I disorder had a comorbid Axis 
I disorder (Kessler, 1999). 


DIAGNOSIS AND ASSESSMENT 


Diagnostic Criteria 


The high prevalence and serious consequences of affec- 
tive disorders underscore the need for a reliable diag- 
nostic nosology. Diagnostic criteria for depression and 
bipolar disorder are outlined in the Diagnostic and Sta- 
tistical Manual of Mental Disorders (DSM-IV-TR; Ameri- 
can Psychiatric Association, 2000a) and the World 
Health Organization’s (1992) International Statistical 
Classification of Diseases and Related Health Problems 
(ICD-10). The diagnostic criteria are summarized in 
Table 12.1. There are some differences between the two 
systems that warrant consideration. In the ICD-10, sepa- 
rate diagnostic thresholds are used to establish mild, 
moderate, and severe depressive episodes. In contrast, 
the DSM-IV-TR does not categorize separate depressive 
episodes based on severity but uses specifiers assigned 
after the depressive criteria are met. The DSM-IV-TR 
does not assign a diagnosis of depression if the present- 
ing symptoms can be accounted for by bereavement, 
whereas the ICD-10 includes these cases in its diagnosis 
of depression. 

When considering bipolar disorder, the DSM-IV-TR 
distinguishes two types (bipolar I and bipolar II) based 


on whether or not the person has a history of mania 
or mixed episodes. Although bipolar II disorder is 
sometimes mistaken as a less severe form of bipolar 
disorder (due to the exclusion of manic episodes from 
diagnostic criteria), it is a severe pathology and may 
even be associated with a greater frequency of episodes, 
comorbidity, suicidal behavior, and rapid cycling than 
bipolar I disorder (Vieta, Reinares, & Bourgeois, 2005). 
The DSM-IV-TR introduced the “rapid cycling” speci- 
fier to describe a bipolar I or bipolar II mood disorder 
in which four or more episodes of depression and/or 
mania occur per year. 

Differential diagnosis is important to determine 
the primary presentation. Those with unipolar and 
bipolar depression can present with significant anxi- 
ety, and bipolar disorder can be similar in presentation 
to attention-deficit/hyperactivity disorder, substance 
abuse, schizophrenia, schizoaffective disorder, and 
Axis II personality disorders (e.g., antisocial, histrionic, 
borderline). The treatments indicated for differential 
conditions vary considerably, and misapplication can 
have adverse consequences. For example, patients with 
undiagnosed bipolar disorder presenting with depres- 
sion symptoms are often mistakenly assigned a diag- 
nosis of unipolar depression (Manning, 2003). This is 
problematic given that an empirically supported treat- 
ment for unipolar depression is antidepressant mono- 
therapy, yet this can trigger mania and induce cycling 
in bipolar patients. 


Diagnostic Interviews 


The Structured Clinical Interview for DSM-IV (SCID-IV; 
First, Spitzer, Gibbon, & Williams, 1997) is a well- 
validated diagnostic interview that assesses the greatest 
breadth of DSM-IV Axis I disorders (51 in total) rela- 
tive to any other instrument. Validation studies primar- 
ily performed on earlier versions of the interview have 
suggested good interrater reliability overall and fair to 
good test-retest reliability in patient samples, but poor 
test-retest reliability among nonpatients. A strength of 
the SCID-IV is the strong parallel to current diagnostic 
nomenclature. Administration time is 1-3 hours. 

The Schedule for Affective Disorders and Schizo- 
phrenia (SADS; Endicott & Spitzer, 1978) was developed 
to diagnose mood and psychotic disorders. Although it 
covers a smaller range of disorders than the SCID-IV, 
it affords greater depth of coverage. The SADS has ex- 
cellent interrater and test-retest reliability for specific 
diagnostic categories and takes 1-2 hours to administer. 
Both the SADS and the SCID-IV assess current and life- 
time diagnoses. 
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Diagnostic Criteria for Major Depression and Bipolar Disorder from the DSM-IV-TR 


and the /CD-10 


DSMI-IV-TR DIAGNOSTIC CRITERIA FOR 


A MAJOR DEPRESSIVE EPISODE 


ICD-10 DIAGNOSTIC CRITERIA FOR A MAJOR DEPRESSIVE 
EPISODE 


Requirement of one of the following: 
E Depressed mood 
@ Loss of interest or pleasure 


At least 3 additional symptoms from the 
following list: 
@ Recurrent thoughts of death or suicide, 
or any suicidal behavior 
E Change in appetite with corresponding 
weight change 
E Sleep disturbance 
@ Diminished ability to think or 
concentrate, or indecisiveness, nearly 
every day 
E Psychomotor agitation or retardation 
nearly every day 
E Feelings of worthlessness or excessive 
or inappropriate guilt 
E Fatigue or loss of energy nearly every day 


Duration of 2 weeks or longer 


Symptoms are not due to a general medical 
condition or the direct physiological effects 
of a substance. 


Symptoms cause clinically significant distress 


or impairment in social, occupational, or 
other important areas of functioning. 


DSMI-IV-TR DIAGNOSTIC CRITERIA FOR 


A BIPOLAR AFFECTIVE DISORDER 


Requirement of two of the following: 
E Depressed mood 
E Loss of interest or pleasure 
E Fatigue or loss of energy 


Four additional symptoms from the following list for mild 
depression, at least 5 for moderate depression, and 6 for severe 
depression: 
E Recurrent thoughts of death or suicide, or any suicidal 
behavior 
E Change in appetite with corresponding weight change 
E Sleep disturbance 
@ Diminished ability to think or concentrate, or indecisiveness, 
nearly every day 
E Psychomotor agitation or retardation nearly every day 
E Loss of confidence or self-esteem 
E Unreasonable feelings of self-reproach or excessive and 
inappropriate guilt 


Duration of 2 weeks or longer 


Symptoms are not due to a general medical condition or the 
direct physiological effects of a substance. 


ICD-10 DIAGNOSTIC CRITERIA FOR BIPOLAR AFFECTIVE 
DISORDER 


Bipolar I disorder 
@ At least 1 episode of mania with or 
without a depressive episode 
Bipolar II disorder 
E At least 1 episode of hypomania and 
one depressive episode 


Requirement of a predominantly elevated, 
expansive, or irritable mood that is abnormal 
for the individual sustained for at least 4 days 
for hypomania and 1 week for mania (unless 
severe enough for hospital admission) 


At least one episode of mania or hypomania and one depressive 
episode 


Requirement of a predominantly elevated, expansive, or irritable 
mood that is abnormal for the individual, sustained for at least 
4 days for hypomania and 1 week for mania (unless severe 
enough for hospital admission) 


(continued) 
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Diagnostic Criteria for Major Depression and Bipolar Disorder from the DSM-IV-TR 


and the /CD-10 (continued) 


DSMI-IV-TR DIAGNOSTIC CRITERIA FOR 


A BIPOLAR AFFECTIVE DISORDER 


ICD-10 DIAGNOSTIC CRITERIA FOR BIPOLAR AFFECTIVE 
DISORDER 


3. At least 3 of the following symptoms 
for 4 days for hypomania or 1 week for 
mania (unless severe enough for hospital Oo 
admission): E 

Decreased need for sleep 

Increased activity or restlessness o 

Increased talkativeness E 

Distractibility E 

Excessive involvement in pleasurable 

activities that have a high potential for 

painful consequences oO 

E Flight of ideas or the subjective 

experience that thoughts are racing a 

E Inflated self-esteem or grandiosity 


4. Depressive episode (as described above) 


Sa Symptoms are not due to a general medical 
condition or the direct physiological effects 
of a substance. 


6. Symptoms cause clinically significant 
distress or impairment in social, 
occupational, or other important areas of 
functioning. 


Geneva: Author. 


At least 3 of the following 
symptoms for hypomania: 


Decreased need for sleep 
Increased activity or 
restlessness 

Increased talkativeness 
Distractibility 

Mild overspending, or 
other types of reckless or 
irresponsible behavior 
Increased sociability or 
overfamiliarity 
Increased sexual energy 


At least 3 of the following 
symptoms for mania: 


Depressive episode (as described above) 


Decreased need for sleep 
Increased activity or 
restlessness 

Increased talkativeness 
Distractibility 

Excessive involvement 
in pleasurable activities 
that have a high 
potential for painful 
consequences 

Flight of ideas or the 
subjective experience 
that thoughts are racing 
Inflated self-esteem or 
grandiosity 

Loss of social inhibitions 
Increased sexual energy 


Symptoms are not due to a general medical condition or the 
direct physiological effects of a substance. 


From Diagnostic and Statistical Manual of Mental Disorders (4th ed. Text Revision), by American Psychological Association, 2000a, Washington, DC: Author; 
and The ICD-10 Classification of Mental and Behavioural Disorders: Clinical Descriptions and Diagnostic Guidelines, by World Health Organization, 1992, 


A less time-intensive diagnostic interview and one 
that may be more convenient to use in community clini- 
cal settings is the MINI International Neuropsychiatric 
Interview (Sheehan & Lecrubrier, 1998), which diagno- 
ses according to DSM-IV and ICD-10 criteria. The MINI 
has 19 modules that evaluate 17 Axis I disorders. It has 
good validity and convergence with lengthier diagnostic 
interviews and takes approximately 15 minutes to ad- 
minister. The SCID-IV, SADS, and MINI all require clini- 


cal training to ensure appropriate administration and 


interpretation. 


Psychometric Assessments for Unipolar 
and Bipolar Depression Episodes 


The two gold-standard measures for depression used in 
clinical research are the Beck Depression Inventory-II 


285 
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(BDI-II; Beck, Steer, & Brown, 1996) and the Hamilton 
Rating Scale for Depression (HAM-D; Hamilton, 1960). 
The BDI-II is a patient-rated instrument that contains 
21 items covering somatic, cognitive, and emotional 
symptoms of depression over the preceding 2 weeks. 
The BDI-II is reliable, valid, and sensitive to treatment 
change (Beck et al., 1996). The total score ranges from 
0 to 63, and it contains a cognitive/affective subscale 
and a somatic subscale. Administration time is 5-10 
minutes. Clinical cutoffs place individuals in the nor- 
mal (0-13), mild (14-19), moderate (20-29), or severe 
(30 +) range of clinical severity. 

The HAM-D is a clinician-administered instrument 
that has 17 items and a total score ranging from 0 to 
52. There are four subscales of anxiety somatization, 
cognitive disturbance, psychomotor retardation, and 
sleep disturbance. Administration time is 15-20 min- 
utes. A contemporary criticism of the HAM-D is that 
it contains outdated concepts, for it was based on a 
conceptualization of depression that is now decades 
old and that is only partly related to the contemporary 
operationalization as specified in the DSM-IV (Bagby, 
Ryder, Schuller, & Marshall, 2004). A revised version 
has been developed. 


Psychometric Assessments for Bipolar 
Mania or Mixed Episodes 


The Young Mania Rating Scale (YMRS; Young, Biggs, 
Ziegler, & Meyer, 1978) is the most widely used clinician- 
administered measure of mania severity and is intended 
for use among individuals with bipolar I or II disorder 
experiencing a manic, hypomanic, or mixed episode. It 
consists of 11 items assessing symptoms in the preced- 
ing 2 days and takes 10-30 minutes to administer. The 
YMRS has good interrater reliability and validity. The 
Bech-Rafaelson Mania Scale (Bech, Rafaelson, Kramp, & 
Bolwig, 1978) is a clinician-rated measure of mania se- 
verity. It contains 11 items that assess the presence of 
symptoms over the previous 3 days. The measure takes 
about 10 minutes to complete and has good interrater 
reliability, validity, and treatment sensitivity. Patients 
are classed in clinical severity categories according to 
total scores: mild (15-20), moderate (21-28), or severe 
(29-44). The Clinician-Administered Rating Scale for 
Mania (Altman, Hedeker, Janicak, Peterson, & Davis, 
1994) is a 15-item severity measure. Factor analysis 
revealed that test items segregate into mania and psy- 
chosis; hence separate subscale scoring is used. The 10 
mania items are derived from the SADS and DSM-III-R 
criteria. The test has good sensitivity, specificity, test- 


retest reliability, and validity and is sensitive to treat- 
ment effects. 

Self-rating scales for mania have received very lit- 
tle attention until recently because it was believed that 
characteristics of mania, such as uncooperativeness, 
agitation, distractibility, and poor judgment, rendered 
results unreliable. Recent empirical evidence has chal- 
lenged this view (Altman, 1998). A well-validated self- 
report measure that is brief and easy to administer is 
the Altman Self-Rating Mania scale (Altman, Hedeker, 
Peterson, & Davis, 1997). It contains five items selected 
for their ability to differentiate manic from non-manic 
patients. It has very good test-retest reliability and is 
sensitive to treatment change. The Internal State Scale 
(Bauer et al., 1991) is a 17-item self-report measure that 
uses a visual analogue scale to rate items. It was de- 
veloped to measure mixed symptoms in the preceding 
24-hour period. Factor analysis identified four sub- 
scales of depression, well-being, activation, and per- 
ceptual conflict. Scoring is time consuming, and while 
some validation studies have been undertaken, psy- 
chometric information is preliminary. The Self-Report 
Manic Inventory (Shugar, Schertzer, Toner, & DiGas- 
barro, 1992) contains 48 items in a true-false response 
format and was originally developed as both a diag- 
nostic and severity tool for mania. Statements apply 
to the preceding week when used to assess symptom 
severity. It has acceptable validity and test-retest reli- 
ability and is sensitive to change in manic symptoms 
with treatment. 


ETIOLOGY OF UNIPOLAR MAJOR 
DEPRESSION 


It is generally accepted that there is no precisely known 
etiology for depression. Modern consensus suggests 
that depression is a complex multifactorial condition 
with many biological and psychological pathways. 
A brief description of key models that map onto rec- 
ognized theoretically based and empirically supported 
treatments will be given. 


Biological Perspectives 


Biological theories of depression propose that the cogni- 
tive, behavioral, and emotional expressions of depression 
are sustained by biological dysfunction. The existence 
of a genetic predisposition to depression is based on 
evidence from family, twin, and adoption studies. In a 
meta-analysis of five large and methodologically rigor- 
ous family studies of major depression, familiality was 
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demonstrated by a relative risk of 2.8 for affected subject 
versus first-degree relative status (Sullivan, Neale & Ken- 
dler, 2000). Twin studies provide an index of heritability 
by comparing the rate of a feature in monozygotic (MZ) 
twins with those in dizygotic (DZ) twins. The higher the 
MZ-to-DZ ratio, the greater the degree of heritability is. 
The contribution of genetic influences to depression is 
estimated from twin studies to be between 31%-75% 
(McGuffin, Katz, Watkins, & Rutherford, 1996; Sullivan 
et al., 2000). Given that almost half of MZ twins do 
not develop depression, it is apparent that a significant 
amount of variance in liability to depression is environ- 
mental, that is, derives from psychosocial factors. Very 
few adoption studies have been reported. This method- 
ology attempts to separate the effects of genetics from 
that of the environment by examining the incidence 
of depression in individuals living with the depressed 
biological parent and comparing it to the incidence of 
depression in offspring who live with an adoptive par- 
ent. Wender, Kety, Rosentha, Schulsinger, Ortmann, and 
Lunde (1986) reported an eight-fold increase in unipolar 
depression among the biological relatives of these in- 
dexed cases. Research in genetic epidemiology and be- 
havioral genetics has suggested a genetic contribution, 
but the mode of inheritance is unclear. 

The monoamine deficiency hypothesis posits that 
an increase in synaptic neurotransmitters of noradren- 
aline and serotonin lead to improvements in mood 
(Delgado, 2000). This theory has been supported by 
our understanding of the pharmacology of antidepres- 
sant medication, which blocks the reuptake of these 
neurotransmitters or inhibits the enzyme monoamine 
oxidase, which normally acts to catabolize the neu- 
rotransmitters (Mann, 2005). This theory has been 
useful in predicting antidepressant activity of new phar- 
maceutical compounds, yet the significant response of 
trial participants to placebo compounds may be consid- 
ered a weakness (Belmaker & Agam, 2008). 

The hypothalamic-pituitary-adrenal (HPA) axis the- 
ory describes depression as a result of overactivity in 
the HPA axis in response to stress (Gillespie & Nemer- 
off, 2005). This activity is determined by the release of 
corticotrophin-releasing hormone from the hypothala- 
mus, which activates the release of adrenocorticotropic 
hormone from the pituitary. This hormone stimulates 
the secretion of cortisol from the adrenal glands. Cor- 
tisol binds to receptors in the brain, inhibiting further 
release of corticotrophin-releasing hormone from the 
hypothalamus and adrenocorticotropic hormone from 
the pituitary. Overactivity of the HPA axis in depression 
had been attributed to the reduced function of the corti- 
costeroid receptors, resulting in the inability of cortisol 


to inhibit HPA axis activity (Holsboer, 2000). Two hy- 
potheses have been advanced to explain the association 
between high HPA axis activity and depression. The first 
suggests that depressive symptoms are a consequence 
of a high level of circulating cortisol in the brain. An 
alternate hypothesis is that depressed individuals may 
be resistant to the effects of cortisol, and HPA axis in- 
creases activity to compensate for this (Nemeroff, 1996; 
Pariante & Miller, 2001). 


Psychosocial Perspectives 


The most empirically supported psychological theory 
of depression is Beck’s cognitive theory (1967, 1976, 
1983). Cognitive theory is based on the premise that 
everyday events are ambiguous and can be interpreted 
in a negative, benign, or positive way. That is, humans 
respond primarily to cognitive representations of their 
environment, rather than to the environment per se. Ex- 
trapolated to depression, negatively biased idiosyncratic 
meanings and interpretations are key to the experience 
of depression. 

According to cognitive theory, our cognitive sche- 
mata (characteristic way of viewing the self, others, 
and the world) arise from the interaction of distal fac- 
tors such as early experiences and temperament. For 
some individuals, these interactions may result in the 
development of enduring, dormant depressive sche- 
mata. Schemata comprise core beliefs (“I am a failure,” 
“Tam worthless,” “Iam unlovable,” “No one really cares 
about me,” “People are untrustworthy”), assumptions 
(“If I fail at my job then I am a failure,” “If I express my 
needs, then I will be rejected”), and negative automatic 
thoughts (“There’s no point in trying to talk to my boss 
about the problem because he won’t listen,” “I didn’t 
have enough time to finish the last question on the 
test so I guess I have failed,” “I’ve spilt something on 
my shirt, now everyone in the office will think Pm an 
idiot”). A depressive schemata may lie dormant but be 
activated by proximal critical incidents, such as adverse 
life events, that arouse a causal sequence involving the 
individual’s negative automatic thoughts and associ- 
ated biased cognitive processes. The depressive sche- 
mata negatively influence the way in which depressed 
individuals think about themselves, the world in which 
they live, and the future. Beck called this the “cognitive 
triad” of negative automatic thinking, with core features 
of hopelessness, worthlessness, and negative expecta- 
tions. Ultimately, Beck viewed cognition as both a car- 
dinal symptom of depression and a unique factor that 
contributes to the onset, maintenance, and worsening of 
depression. Cognitive theory proposes that to alleviate 
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depression symptoms, one needs to replace maladap- 
tive schemata with adaptive schemata. Strengths of 
cognitive theory are that it takes developmental experi- 
ences into account, it has testable hypotheses that have 
been investigated, and it has been explored and refined 
by research in basic cognitive science (for an extensive 
review, see Harvey, Watkins, Mansell, & Shafran, 2004; 
Matthews & MacLeod, 2005). 

The behavioral model has also made a unique 
contribution to our understanding of the etiology and 
maintenance of depression. Learning theory explains 
depression in terms of an operant repertoire shaped by 
the interaction of the individual with his or her environ- 
ment. All behaviors, including depressed behaviors, are 
a two-way process: response-contingent environmental 
reinforcement shapes the individual’s behavior, and the 
individual’s behavior in turn affects the environment. 
As a result of these dynamic processes, the person with 
depression withdraws from social contact, increases 
avoidance, and develops a depleted adaptive repertoire 
of behaviors (Costello, 1972; Ferster, 1973; Lewinsohn, 
Youngren, & Grosscup, 1979). 

The role of interpersonal difficulties in the etiology 
and development of depression is well established (Frank 
& Spanier, 1995; Klerman, Weissman, Rounsaville, & 
Chevron, 1984). Interpersonal psychotherapy for de- 
pression, a highly regarded treatment, was pioneered 
by Klerman and colleagues (1984) and draws from the 
interpersonal and psychobiological theories of Sullivan 
(1953), Meyer (1957), and Bowlby (1980). Meyer de- 
veloped a psychobiological theory of mental illness and 
argued that early psychosocial experiences are pivotal 
to emotional well-being and mental illness. Sullivan, a 
student of Meyer’s, continued this work and played a 
significant role in the articulation of the interpersonal 
theory and in advancing interpersonal relations as an 
etiopathogenesis of depression. Bowlby proposed attach- 
ment theory, the idea that human beings have an innate, 
fundamental drive to seek closeness with others, and 
that disruption to this process (e.g., separation, death, 
loss of a relationship) can lead to mental illness. Kler- 
man and colleagues integrated these findings into their 
interpersonal psychotherapy and theory of depression. 
They suggest that disruptions to personal relationships, 
complicated bereavement and/or unresolved grief, role 
transitions, and interpersonal deficits (social skills) pre- 
cipitate onset and/or maintain depression symptoms. 


Integrating the Theory 


Diathesis-stress models propose that a stressor (most 
typically a negative life event) interacts with a latent 


diathesis or vulnerability—for example, a genetic pre- 
disposition, biological traits, or psychological factors, 
or their combination—to produce the depressive syn- 
drome. Research has found that negative life events are 
proximal to the beginning of an episode of depression 
(see Brown & Harris 1978). Typically these events can 
be characterized as “exits” (real or symbolic), examples 
being interpersonal loss, severe disruption to one’s so- 
cial supports, physical illness, loss of self-esteem, or hu- 
miliation. While latent diatheses are necessary to cause 
depression, they are generally not sufficient in isola- 
tion. Although a negative life event typically precedes 
depression, many people faced with similar stressors do 
not become depressed, lending validity to the diathesis- 
stress formulation. 


BIPOLAR DISORDER 


Biological Perspectives 


Bipolar disorder has a very strong biological diathesis 
in comparison to many other psychiatric disorders. 
Family, twin, and adoption studies indicate that bipolar 
disorder is 10 times more common in a person who has 
a first-degree relative with bipolar disorder than in the 
general population. Therefore, instead of the approxi- 
mate 1% risk for members of the general population, 
the average risk for someone with a first-degree relative 
with bipolar disorder rises to just over 10%. The ge- 
netic heritability of bipolar disorder is therefore greater 
than that of unipolar depression and similar to that of 
schizophrenia (Goodwin & Jamison, 2007). There is 
no indication of a single pathogenic gene; rather the 
true picture is likely to represent a complex array of 
multiple genes, each making a small contribution. Ge- 
netic linkage and association studies are underway to 
shed light on the genetics of bipolar disorder. To date, 
promising findings have occurred in genes influencing 
the circadian rhythm, affect-related brain neurotrans- 
mission, and mitochondrial disease. Yet it will be some 
time before a clear understanding of genetic causes is 
determined, for even if a particular gene is identified 
via these studies, we do not know whether the associa- 
tion is causal or not. For recent reviews of the current 
status of genetic research, the interested reader is re- 
ferred to Farmer, Elkin, and McGuffin (2007) and Kato 
(2007). 

Given the success of medications in the treatment 
of bipolar disorder, there has been an understandable 
research focus on the neurochemistry that may cause 
or perpetuate bipolar disorder. This task has been made 
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particularly difficult by the nature of the syndrome 
to be explained, with its manifestation of depressed, 
manic, and mixed episodes. It is also heterogeneous 
and episodic in presentation and a range of medication 
classes have been found to produce a response. The 
clinical picture of bipolar disorder is characterized by 
disturbances in mood, appetite, arousal, sleep, circa- 
dian rhythms, and endocrine functioning. Not surpris- 
ingly, disturbances in governing systems such as the 
dopaminergic, serotonergic, monoamine, acetylcholine, 
GABAergic, noradrenergic, and cholinergic systems and 
the HPA axis have been observed. 

Chronobiological disruption could be a factor in the 
production of bipolar symptoms. Circadian rhythm dis- 
ruptions of various kinds have been found to relate to 
mood symptoms and sleep patterns (Goodwin, Wirz- 
Justice, & Wehr, 1982; Teicher, Glod, Magnus, Harper, 
Benson, Krueger, & McGreenery, 1997). For example, 
episodes of mania have been found to be related to 
sleep disturbance or circadian rhythm disruption. Many 
people also experience seasonal patterns in mood. 

Research over the last 10 years has noted neuro- 
anatomical changes in people with bipolar disorder. 
Specifically, enlarged third ventricles/lateral ventricles 
(Bearden, Hoffman, & Cannon, 2001) and subcorti- 
cal and periventricular white matter hyperintensities 
(Woods, Brennan, Yurgelan-Todd, Young, & Panzarino, 
1995). In terms of brain functioning, there is evidence 
of reduced metabolic activity in the frontal lobes of peo- 
ple with bipolar disorder (Gyulai, Alavi, Broich, Reilley, 
Ball, & Whybrow, 1997). 


Psychosocial Perspectives 


Johnson, Cueller, Ruggero, White, Winett-Perlman, 
Goodnick, and Miller (2008) have conducted extensive 
research into the role of stressful life events in precipi- 
tating episodes of bipolar disorder. Negative life events 
appear to be associated with the onset of episodes of 
bipolar depression, although the contribution is smaller 
and less predictable than in depression. This is presum- 
ably due to the high biological loading of bipolar disor- 
der (Johnson et al., 2008). Negative life events do not 
appear to have a relationship with onset of mania. 

As is the case with unipolar depression, negative 
life events are more associated with initial episode onset 
rather than episode recurrences, with a reduced thresh- 
old for stress occurring after the initial episode (Hlast- 
ala, Frank, Kowalski, Sherrill, Tu, Anderson, & Kupfer, 
2000). It may be that cognitive, personality, or behav- 
ioral diatheses operate in a more residualized manner 
following remission and recovery, rather than the dor- 


mant state preceding first episode onset. Alternatively, 
Post (1992) at the National Institute of Mental Health 
has proposed the neurophysiological model of kindling- 
behavioral sensitization. The model was derived from 
animal research that discerned the respective processes 
of electrophysiological kindling (the progressive reduc- 
tion of seizure thresholds) and behavioral sensitization 
(progressive enhancement of behaviors in response to 
psychomotor stimulants). Direct transpositions of ani- 
mal models to humans are necessarily problematic, yet 
the kindling-behavioral sensitization model is stimulat- 
ing interest as a conceptual heuristic. 

There is evidence that interruptions to the circa- 
dian rhythm (e.g., through variation in the structure of 
one’s sleeping, feeding, physical activity, or social rou- 
tines) and intense goal pursuit or goal attainment can 
trigger mania (Johnson et al., 2008; Malkoff-Schwartz 
et al., 2000). Psychodynamic theorists have advanced 
the manic defense hypothesis, whereby it is hypothe- 
sized that individuals with bipolar disorder experience 
greater emotional reactions to failures. Coupled with 
low self-esteem, this may precipitate the intense pursuit 
of goal accomplishment and grandiose ambitions and 
lead to a cognitive defensiveness style characterized by 
inflated self-esteem. Empirical tests of this model are 
numbered (Lyon, Startup, & Bentall, 1999). 

There is weak evidence (due to primarily correla- 
tional designs) for the role of high expressed emotion 
in families. High expressed emotion refers to a critical, 
hostile, and/or emotionally overinvolved interactional 
style. A high expressed emotion environment is re- 
lated to increased severity of illness and risk of relapse 
(Miklowitz, Goldstein, Neuchterlein, Snyder, & Mintz, 
1988; Miklowitz, Wisniewski, Miyahara, Otto, & Sachs, 
2005). 

Early views of depression understood disordered 
cognitions as a symptom of the illness. However, Beck’s 
conceptual model, which has been so important to 
our understanding of depression, suggests that cogni- 
tion may be more than merely a symptom of bipolar 
disorder. Research is underway to pinpoint the unhelp- 
ful cognitive appraisal styles and specific beliefs that 
may affect the severity and course of illness (Mansell & 
Pedley, 2008). One potentially interesting line of re- 
search has been followed by Lam and colleagues. They 
found that goal attainment beliefs were more strongly 
endorsed by people with bipolar disorder than unipolar 
depression (Lam, Wright, & Smith, 2004). For example, 
goal attainment beliefs include “A person should be 
able to do well at everything.” A pessimistic attribu- 
tional style may also be implicated (Reilly-Harrington, 
Alloy, Fresco, & Whitehouse, 1999) 
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ANTIDEPRESSANT CLASS EXAMPLES 


Monoamine oxidase inhibitor (MAOI) 

Tricyclic antidepressant (TCA) 

Tetracyclic antidepressant (TeCA) 

Selective serotonin reuptake inhibitor (SSRI) 
Serotonin and noradrenaline reuptake inhibitor (SNRD 
Norepinephrine-dopamine reuptake inhibitor (NDRI) 
Serotonin-2 antagonist/reuptake inhibitor (SARI) 
Selective serotonin reuptake enhanced (SSRE) 


Noradrenergic and specific serotonergic 
antidepressant (NaSSA) 


Serotonin noradrenaline dopamine reuptake 
inhibitor (SNDRI) 


Reversible inhibitors of monoamine oxidase A (RIMA) 


Noradrenaline reuptake inhibitor (NRI) 


Phenelzine, tranylcypromine, iproclozide 

Clomipramine, nortryptyline, desipramine 

Maprotiline, mirtazapine 

Fluoxetine, paroxetine, sertraline, fluvoxamine, citalopram 
Venlafaxine, sibutramine, milnacipran, duloxetine 
Bupropion 

Nefazodone, trazodone 

Tianeptine 


Mirtazapine, mianserin 


Nomifensine, brasofensine, tesofensine 


Moclobemide 


Reboxetine 


EVIDENCE-BASED MANAGEMENT 
OF UNIPOLAR MAJOR DEPRESSION 


Pharmacotherapy 


Since the first tricyclic antidepressant and the mono- 
amine oxidase inhibitors (MAOIs) were introduced in 
the 1950s, pharmacotherapy for depression has become 
a well-established treatment. Pharmacotherapies act on 
the serotonin, dopamine, and other affect-related brain 
neurotransmitter systems. Hundreds of controlled tri- 
als have examined the efficacy of pharmacotherapy for 
unipolar, nonpsychotic depression. Availability of phar- 
macotherapies varies across countries and many newer 
antidepressant agents are undergoing evaluation of 
efficacy, tolerability, and safety. Classes and examples 
of antidepressants that have been developed are shown 
in Table 12.2. 


The empirical review presented in the National 
Institute for Clinical Excellence (NICE; 2004) clinical 
practice guidelines for depression show supporting 
evidence for tricyclic antidepressants, SSRIs, moclobe- 
mide, MAOIs, noradrenergic and specific serotonergic 
antidepressants, serotonin and noradrenaline reuptake 
inhibitors, reboxetine, and the herbal remedy St. John’s 
wort. The highest quality of evidence is demonstrated 
for the SSRIs, reboxetine, and phenelzine. The Ameri- 
can Psychiatric Association (2002b) guidelines suggest 
that the SSRIs, desipramine, nortriptyline, bupro- 
pion, and venlafaxine are optimal candidates for most 
patients. 

Limitations arising from pharmacotherapy include 
the occurrence of side effects, the high rate of relapse 
following discontinuation (Evans, Hollon, DeRubeis, 
Piasecki, Grove, Garvey, & Tuason, 1992), and non- 
adherence to the continuation phase of treatment. 
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Cognitive-Behavioral Therapy 


Cognitive-behavioral therapy (CBT) is widely regarded 
as a first-line treatment for nonpsychotic, unipolar de- 
pression in practice guidelines (American Psychiatric 
Association, 2000b; National Institute for Clinical Ex- 
cellence, 2004). CBT is a structured treatment based on 
Beck’s (1967, 1976) widely accepted cognitive theory 
of emotional disorders. The treatment aims to alter 
unhelpful cognitions and behaviors that maintain de- 
pression symptoms. Standard CBT is administered once 
weekly for 1 hour over 12-20 weeks. Typical compo- 
nents include behavioral activation (e.g., pleasant 
events scheduling, graded task assignments, activities 
of mastery), cognitive restructuring, behavioral experi- 
ments to test automatic thoughts, relaxation and stress 
management, and problem-solving and active coping 
skills training. 

Of all the psychotherapies for depression, CBT has 
been the most investigated and has the strongest em- 
pirical basis. An influential landmark efficacy study 
was the multisite National Institute of Mental Health 
Treatment of Depression Collaborative Research Pro- 
gram (Elkin et al., 1989), which compared 250 patients 
randomly assigned to a 16-week program of CBT, inter- 
personal psychotherapy (IPT), imipramine plus clinical 
management, or pill placebo with clinical management. 
All three treatments were effective in treating depres- 
sion; imipramine was found to be most effective, fol- 
lowed by CBT and IPT, and placebo. Remission was 
achieved in 65% of CBT completers and 49% of the 
intent-to-treat CBT patients. 

Between 1977 and 1996 there were 78 controlled 
CBT clinical trials conducted among some 2,765 pa- 
tients (Gloaguen, Cottraux, Cucherat, & Blackburn, 
1998). The sheer volume of controlled and active com- 
parator trials does not lend itself easily to brief empiri- 
cal review. The majority of findings have supported the 
efficacy of CBT for unipolar depression. Meta-analyses 
have rendered additional important findings in sup- 
port of CBT; CBT should be the first-line treatment for 
depression (National Institute for Clinical Excellence, 
2004), CBT is superior to waiting-list control and atten- 
tion control (Gaffan, Tsaousis, & Kemp-Wheeler, 1995), 
CBT is superior to antidepressants in reducing depres- 
sive symptoms (Gloaguen et al., 1998), the average cli- 
ent treated with CBT has a better outcome than 98% of 
control subjects (Dobson, 1989), patients treated with 
CBT are half as likely to relapse as patients treated with 
antidepressants (29% vs. 59%; Gloaguen et al., 1998), 
and CBT has a rapid treatment effect, with the degree of 
change not strongly related to length of treatment (Dob- 


son, 1989). In addition, “effectiveness” studies have 
supported the real-world effectiveness and transport- 
ability of individual and group-format CBT for unipolar 
depression (Merrill, Tolbert, & Wade, 2007; McEvoy & 
Nathan, 2007). 


Interpersonal Psychotherapy 


IPT is a time-limited, structured, weekly treatment 
(12-16 weeks) for nonpsychotic unipolar depression 
and is recommended in the American Psychiatric As- 
sociation (2000b) and National Institute for Clinical Ex- 
cellence (2004) guidelines. IPT is based on the premise 
that interpersonal factors play a key role in the onset 
and maintenance of depression. IPT was pioneered by 
Klerman and colleagues (1984). The patient’s illness is 
formulated in interpersonal dimensions and treatment 
is centered on resolving issues in one or more key do- 
mains: (1) interpersonal disputes, (2) role transitions, 
(3) grief, and (4) interpersonal deficits. 

RCTs have been used to evaluate IPT. The first, con- 
ducted by the originators of IPT, involved the random 
allocation of 81 patients with depression to treatment 
with IPT, amitriptyline, and combined IPT and amitrip- 
tyline, and a low-contact control condition (DiMascio, 
Weissman, Prusoff, Neu, Zwilling, & Klerman, 1979). 
All three treatments were superior to control, and the 
monotherapies were equivalent. Amitriptyline produced 
changes in primarily somatic and vegetative depres- 
sive symptoms, while IPT affected primarily cognitive 
and affective symptoms. IPT benefits were sustained 
at 1-year follow-up (Weissman, Klerman, Prusoff, Sho- 
lomskas, & Padian, 1981). The National Institute of 
Mental Health Treatment of Depression Collaborative 
Research Program mentioned earlier was the second 
RCT to be conducted (Elkin et al., 1989). Sixty-one pa- 
tients with depression were randomized to IPT. Remis- 
sion (depression severity in the normative range) was 
achieved in 70% of completers and 56% of the intent- 
to-treat sample and was higher than in any other arm of 
the study. IPT also had the lowest dropout/withdrawal 
rate of 23% (vs. 35%-45% for the other modalities). 
Luty and colleagues (2007) randomized 177 patients to 
IPT or CBT. Patients in both treatments improved sig- 
nificantly, and there was no difference in depression se- 
verity or percent improvement at the end of treatment. 
Response was defined as a 60% or greater improvement 
in symptoms. Forty-five percent of the IPT sample were 
“responders,” compared to 59% of the CBT sample. 
IPT has been compared to pharmacotherapy and has 
produced good outcomes (e.g., Brown, Schulberg, Ma- 
donia, Shear, & Houck, 1996; Elkin et al., 1989; Sloane, 
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Stapes, & Schneider, 1985; Weissman et al., 1979). 
There is some evidence that IPT combined with phar- 
macotherapy may produce a better outcome than IPT 
alone (National Institute for Clinical Excellence, 2004). 


Monotherapy or Combination Treatment 


The American Psychiatric Association (2000b) guide- 
lines recommend monotherapy with an antidepres- 
sant or specific, effective psychotherapy for mild to 
moderate depression. They recommend antidepressant 
monotherapy or combination therapy (antidepressant 
+ a specific psychological intervention) for severe de- 
pression. The NICE (2004) guidelines suggest using a 
specific, effective psychotherapy for mild and moderate 
depression and combination treatment (antidepressant 
+ CBT) for severe depression. The more severe the 
depressive disorder becomes, the more consideration 
should be given to a broad-spectrum approach target- 
ing cognitive-behavioral, interpersonal, and biological 
mechanisms. 


BIPOLAR DISORDER 


Pharmacotherapy 


Pharmacotherapy is the first-line treatment for bipolar 
disorder and is targeted to the acute (mania, mixed, or 
depressive episodes) and maintenance phases of the 
illness. Treatment of bipolar disorder was revolution- 
ized by the introduction of lithium carbonate by John 
Cade in 1949, in one of the first successful uses of a 
drug to treat mental illness. There is now a range of 
drugs that are used to treat bipolar disorder—including 
anticonvulsants (e.g., valproate, lamotrigine, carbam- 
azepine), antipsychotics (e.g., olanzapine, haloperidol), 
antidepressants, and combination treatments. The area 
of medication treatment for bipolar disorder is evolv- 
ing rapidly, with treatment guidelines requiring regu- 
lar updates as new treatments emerge and are trialed. 
For this reason all clinicians working in this field need 
to maintain current knowledge of evidence-supported 
medication treatments. 


Acute Mania and Mixed Episodes 


Lithium is a first-line treatment for mania and is the 
most empirically validated pharmacotherapy for mania 
and mixed episodes. Two-thirds of patients with acute 


mania show a remission of manic symptoms with lith- 
ium treatment (Goldberg, 2000) and controlled trials 
have shown superiority to placebo for mania and mixed 
episodes. Double-blind, placebo-controlled trials have 
demonstrated that lithium prevents episode recurrence, 
though this effect diminishes over time in 20%-40% 
of patients (Dubovsky, Davies, & Dubovsky, 2004). An 
advantage of lithium is that it appears to have a sig- 
nificant preventive effect against suicide and self-harm 
behavior (Cipriani, Pretty, Hawton, & Geddes, 2005). 
A negative aspect is the risk of toxicity and the conse- 
quent requirement for careful monitoring of blood lev- 
els. There is also a high likelihood of relapse following 
discontinuation or noncompliance; for example, more 
than half of patients relapse following lithium discon- 
tinuation, and usually within 1 year (Baldessarini, Sup- 
pes, & Tondo, 1996). 

The anticonvulsant valproate (also known as di- 
valproex) is another first-line treatment for mania and 
mixed episodes. The efficacy of valproate is superior to 
that of placebo in treating bipolar mania in randomized, 
placebo-controlled trials (Bowden et al., 1994; Brennan, 
Sandyk, & Borsook, 1984; Emrich, von Zerssen, Kissling, 
& Moller, 1981; Pope, McElroy, Keck, & Hudson, 1991). 
The treatment response rate ranges from 48% to 53% 
(American Psychiatric Association, 2002). There is lim- 
ited research on efficacy for acute mixed episodes. The 
antipsychotic olanzapine is now also considered a first- 
line treatment for mania (National Institute for Health 
and Clinical Excellence, 2006). The anticonvulsant car- 
bamazepine has shown comparative efficacy to lithium 
(Lerer, Moore, Meyendorff, Cho, & Gershon, 1987; 
Small, Klapper, Milstein, Kellams, Miller, Marhenke, & 
Small, 1991) and has been evaluated in at least 19 con- 
trolled trials. 


Acute Bipolar Depression 


Standard antidepressants combined with an anti-manic 
agent have been recommended as the first-line treat- 
ment for bipolar depression, particularly for more 
severely ill patients (Goodwin, 2003). Standard antide- 
pressant monotherapy is not recommended. Although 
antidepressant monotherapy appears comparatively 
effective for bipolar and unipolar depression episodes, 
monotherapy can induce mania and rapid cycling in 
bipolar patients (Bottlender, Rudolf, Strauss, & Moller, 
2001). When antidepressant monotherapy is combined 
with lithium, valproate, or antipsychotics, “switching” 
seems less likely to occur. The anticonvulsant lamotrig- 
ine appears effective as an acute and maintenance treat- 
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ment for bipolar depression in the very small number of 
studies that have been conducted. 


Maintenance Treatment 


The natural course of the illness is characterized by 
a high rate of episode recurrence; therefore relapse is 
common following all acute, time-limited pharmaco- 
therapies. Emphasis in treatment has therefore been 
placed on long-term “maintenance treatments.” Lith- 
ium, valproate, and olanzapine are recommended as 
first-line maintenance treatments (American Psychi- 
atric Association, 2002b; National Institute for Health 
and Clinical Excellence, 2006). Lithium is considered 
the treatment of choice due to its prophylactic effects 
on both manic and depressive episodes (American Psy- 
chiatric Association, 2002b; Goodwin, 2003). Possible 
alternatives to consider include lamotrigine, carbam- 
azepine, and oxcarbazepine (American Psychiatric As- 
sociation, 2002b). 


Adjunct Psychosocial Interventions 


Pharmacotherapy is undoubtedly the most effective 
long-term treatment for bipolar disorder, yet it has been 
increasingly recognized that bipolar interventions re- 
quire a psychosocial adjunct to address the psychosocial 
corollaries of illness and the complex array of psycho- 
social factors that may precipitate episode recurrence. 
For example, medication non-adherence is a significant 
barrier to wellness in this population and is believed to 
occur in over 60% of patients. Non-adherence to medi- 
cation reduces the time between bipolar episodes and 
causes more frequent hospitalizations. Irregularity in 
routines and harmful family emotional environments 
are related to relapse. 

It is becoming clear that psychosocial interventions 
can reduce relapse rates. A recent meta-analysis of RCTs 
showed that psychosocial interventions reduce relapse 
rates a further 40% beyond treatment as usual (Scott, 
Colom, & Vieta, 2007). Psychosocial therapeutic models 
that have been investigated include CBT, psychoeduca- 
tion (individual, group, and family), interpersonal and 
social rhythm therapy (IPSRT), and family-focused 
treatment (FFT). There are certain core characteristics 
that are common to all psychosocial treatments in bipo- 
lar disorder—education, a focus on early warning signs 
and triggers for episodes, and development of detailed 
and individual action plans. These features have been 
referred to as the “core psychosocial agenda” (Bauer & 
McBride, 2003). Aside from these core features, each of 


the specific treatment models focuses on targeting dif- 
ferent hypothesized etiological factors. 


Psychoeducation 


Psychoeducation is an important component of adjunct 
psychosocial treatment for bipolar disorder, as evi- 
denced by its inclusion in all psychosocial intervention 
protocols. Education about bipolar disorders (symp- 
toms, chronicity, prodromal signs, relapse precipitants, 
treatments), pharmacotherapy adherence, the stress- 
diathesis model, lifestyle regularity, emergency action 
plans, and community resources are essential aspects 
of patient care and management. Psychoeducational 
programs can be offered individually, or with family or 
spousal involvement. 

To date, controlled trials of adjunct psychoeduca- 
tion programs among bipolar patients have shown im- 
provements in general psychopathology (Clarkin et al., 
1990; Clarkin, Carpenter, Hull, Wilner, & Glick, 1998), 
improvements in knowledge of bipolar disorder (van 
Gent & Zwart, 1991), family change from high to low 
expressed emotion (Honig, Hofman, Rozendaal, & Ding- 
emans, 1997), superior medication adherence (Clarkin 
et al., 1998), fewer relapses and reduced risk of mania 
(Perry, Tarrier, Morriss, McCarthy, & Limb, 1999; Simon, 
Ludman, Bauer, Unititzer, & Operskalski, 2006; Simon, 
Ludman, Uniitzer, Bauer, Operskalski, & Rutter, 2005), 
and better employment outcomes (Perry et al., 1999). 
Inconsistent outcomes have been reported for hospital- 
ization rate and medication compliance (Clarkin et al., 
1998; Colom et al., 2003; Perry et al., 1999; Simon et al., 
2005, 2006; van Gent & Zwart, 1991). No beneficial ef- 
fect on number of psychiatric emergency room visits 
was detected (Simon et al., 2005, 2006). Psychoedu- 
cational programs do not appear to affect the number 
of bipolar depression relapses or time to relapse (Perry 
et al., 1999; Simon et al., 2005, 2006). Miller, Keitner, 
Ryan, Uebelacker, Johnson, and Solomon (2008) found 
that an adjunct family psychoeducation group signifi- 
cantly improved course of illness in individuals with 
acute bipolar disorder, yet the effect was limited to 
high-impairment families. Those from high-impairment 
families showed a significantly lower frequency of and 
time spent in a depressive episode than those treated 
with medication only. 


Cognitive-Behavioral Treatment 


All CBT programs are based on Beck’s model but adapted 
to formulations specific to bipolar disorder. Protocols 
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typically involve psychoeducation about the illness and 
the diathesis-stress model, skills to monitor and man- 
age mood and prodromes, problem-solving and cop- 
ing skills, cognitive therapy to challenge dysfunctional 
thinking styles, sleep stabilization and promotion of a 
regular routine, relapse prevention, and CBT skills for 
depression and comorbid disorders. CBT has been sup- 
ported as an adjunct treatment in RCTs and is typically 
associated with a lower relapse rate and fewer hospi- 
talizations than conventional treatment (Ball, Mitch- 
ell, Corry, Skillecorn, Smith, & Malhi, 2006; Cochran, 
1984; Lam et al., 2003; Miklowitz et al., 2007; Schmitz, 
Averill, Sayre, McCleary, Moeller, & Swann, 2002; Scott, 
Garland, & Moorhead, 2001). A recent large-scale prag- 
matic trial indicated that CBT may only benefit those 
who have experienced 12 or fewer bipolar episodes 
(Scott et al., 2001). 


Interpersonal and Social Rhythm Therapy 


IPSRT is based on the premise that normal disruptions 
to the circadian rhythm occurring due to stressful life 
events and irregularity in routines (sleeping, eating, 
social) may lead to bipolar episodes in individuals with 
bipolar disorder. IPSRT aims to prevent recurrences of 
bipolar disorder episodes, to increase stability of mood 
between episodes, and to reduce suicidal behavior and 
has been manualized (Frank, 2005). IPSRT seeks to fa- 
cilitate medication adherence, promote recognition and 
adoption of strategies that maintain euthymic mood, 
stabilize routines, improve interpersonal relation- 
ships, and reduce interpersonal distress. Key treatment 
strategies include communication analysis, role-plays, 
and decision analysis. Two large RCTs have examined 
IPSRT. Frank and colleagues (1997) evaluated IPSRT in 
an acute- and maintenance-phase format among indi- 
viduals with bipolar I disorder. Individuals with acute 
bipolar disorder were randomly assigned to one of four 
groups: acute IPSRT/maintenance IPSRT, acute IPSRT/ 
maintenance control (intensive clinical management), 
acute control/maintenance IPSRT, and acute control/ 
maintenance control. The acute treatment involved 
weekly sessions of IPSRT until the subject achieved a 
predefined standardized mood symptom rating, then 
maintenance commenced. Maintenance treatment in- 
volved 12 weekly sessions of IPSRT and 2 monthly 
sessions thereafter (for 2 years). At 2 years, individu- 
als who received acute IPSRT had a longer duration to 
episode recurrence irrespective of the type of mainte- 
nance received and showed greater stabilization of so- 
cial rhythms. A comparison of maintenance IPSRT and 
maintenance control showed no significant differences 


in time to episode recurrence. The Systematic Treatment 
Enhancement Program for Bipolar Disorder (STEP-BD) 
was a large multicenter comparative trial of three ad- 
junct psychosocial interventions for bipolar I and II 
depressive episodes (Miklowitz et al., 2007). Sixty-five 
percent of IPSRT patients recovered within 1 year and 
the median time to recovery was 127 days. 


Family Therapy 


Family therapy for bipolar disorder is based on the as- 
sumption that family factors play a role in the course 
and severity of the illness. Episodic recurrences have 
been linked empirically to family environments charac- 
terized by high expressed emotion and negative com- 
munication patterns. Family therapy aims to provide 
education about the illness, formulate adaptive illness 
responses, promote healthy communication, reduce ex- 
pressed emotion, reduce family stress, assist in the rees- 
tablishment of adaptive relationships after an episode, 
and educate families on crisis management. Psychoedu- 
cation, communication training, and problem solving 
are key components of treatment. A structured, manu- 
alized program called family-focused treatment has un- 
dergone the most testing (Miklowitz, 2008). 

Controlled trials have shown that adjunct FFT for 
bipolar patients leads to greater improvement in fam- 
ily functioning and mood symptoms, fewer relapses, 
and a longer survival time to relapse 1 to 2 years after 
treatment in comparison to adjunct crisis manage- 
ment (Miklowitz, George, Richards, Simoneau, & Sud- 
dath, 2003; Simoneau, Miklowitz, Richards, Saleem, & 
George, 1999). In a comparative 2-year trial of FFT and 
psychoeducation, the treatments led to equivalent rates 
of relapse over the 1-year active treatment period (ap- 
proximately 50%), yet when multiple relapses were 
modeled, results favored FFT. At the end of the second 
year, a lower hospitalization rate was observed for FFT- 
treated individuals (12% vs. 60%) (Rea et al., 2003). In 
the STEP-BD trial of patients with acute bipolar depres- 
sion, the recovery rate was 77% for FFT with a me- 
dian time to recovery of 103 days. Miller and colleagues 
(2008) randomly assigned bipolar I patients to phar- 
macotherapy, family therapy and pharmacotherapy, or 
family psychoeducation and pharmacotherapy. There 
were no differences between intervention groups dur- 
ing the 28-month course of the study on any outcomes. 
Outcomes measured were number of depressive, manic, 
and mixed episodes; percent of time in an episode or 
symptom-free; percent recovered; and percent relapsed. 
Post hoc analysis showed that the addition of either of 
the family interventions significantly reduced depres- 
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sion episodes and the proportion of time spent in a de- 
pressive episode among high-impairment families but 
had no effect on low-impairment families. 


CLINICAL APPLICATIONS OF 
EVIDENCE-BASED MANAGEMENT 


Evidence-based management fundamentally relies on 
well-specified theoretical models. We have outlined a 
contemporary understanding of the development and re- 
mediation of depression and bipolar disorder pathology. 
Our site, the Centre for Clinical Interventions, operates 
treatment programs for individuals that meet clinical cri- 
teria for specific psychological conditions, and we have 
sought to transport empirically derived treatment to our 
clinical setting. In this next part of the chapter, we turn 
to a case-guided approach to describe empirically based 
treatment programs for depression and bipolar disorder 
implemented at our site. It is important to note that our 
formulations and treatment programs are CBT focused, 
though other valid treatment approaches exist and were 
described earlier. 


Unipolar Major Depression 


Susan is a 35-year-old woman working part-time as 
a lawyer. She has been married for 8 years and has a 
2-year-old daughter. Susan’s mother died of a sudden 
heart attack 18 months earlier and Susan reports ex- 
periencing low mood, impaired concentration, low en- 
ergy, and anhedonia since then, and difficulty “getting 
over” the loss of her mother. Susan has one or two close 
friends and a wider circle of acquaintances, but she 
does not see them often for fear of boring them with her 
depression. She has largely withdrawn from activities 
she previously enjoyed, such as tennis and meeting up 
with other mothers from her children’s child care cen- 
ter. She describes her husband as generally supportive 
but states that she tries to hide the depth of her depres- 
sion from him, because he may be critical of her. She 


1. The Centre for Clinical Interventions (CCI) is a specialist 
statewide program that is administered through the public health 
service in Western Australia. CCI offers a clinical outpatient ser- 
vice for adults suffering from mood, anxiety, and eating disorders. 
The center is staffed by clinical psychologists and a research psy- 
chologist. The clinical service provided by CCI is based on current 
evidence-supported practice and aims to meet the needs of clients. 
As CCI forms part of the public mental health system, the service 
offered is free. The center also conducts clinically applied psychoso- 
cial research, and staff provide training and supervision for various 
psychological interventions. 


reports feeling guilty, because she perceives she is fail- 
ing at work and as a mother and wife. She denies any 
unusual mood elevations or symptoms of hypomania or 
mania. She reports a family history of depression on her 
father’s side. Susan wants help for her difficulties and 
has sought referral to a psychologist. 


Diagnosis and Symptoms 


Susan was interviewed by a clinical psychologist who 
administered the MINI diagnostic interview. She was 
assigned the diagnosis of major depressive disorder 
(single episode, moderate). Symptoms consistent with 
major depression included low mood and energy, an- 
hedonia, difficulty concentrating, insomnia, and guilt. 
Susan has been experiencing these symptoms most of 
the day, on most days, for longer than 2 weeks. Susan 
obtained a score of 28 on the BDI-II, placing her in the 
moderate severity range. 


Case Formulation 


Susan’s case formulation is depicted in Figure 12.1. 
A significant predisposing factor is Susan’s family his- 
tory of depression. The main precipitating factor for her 
current depressive symptoms appears to be her moth- 
er’s death 18 months ago. She had her second child 
6 months prior to her mother’s passing, which repre- 
sents a significant role transition in her life. 

A number of factors appear to be perpetuating Su- 
san’s symptoms. Cognitively, she holds problematic 
beliefs and assumptions about herself, others, and pos- 
sibly the grieving process. She appears to hold negative 
core beliefs about herself as weak, a failure, and unlov- 
able. She appears to have somewhat unrealistic expec- 
tations about the grieving process. She seems to believe 
that her difficulty “getting over” the loss of her mother 
is further evidence of her weakness, which, along with 
her belief that others are likely to be critical and reject- 
ing, leads her to hide her symptoms from her husband 
and friends. Her reluctance to recruit social support also 
means that other people are unable to fulfill some of the 
roles her mother played in her life. Her emotional avoid- 
ance may be perpetuating her depression by inhibiting 
her ability to process the meaning of her loss. 

A number of behavioral factors appear to be perpet- 
uating Susan’s symptoms. For instance, her withdrawal 
from tennis and social encounters that she previously 
enjoyed has reduced her opportunity to experience 
pleasure in her life. She now spends more time alone 
ruminating about her depression, which in turn exacer- 
bates her low mood. Susan’s reluctance to rely on her 


296 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


Predisposing Factors 
Family history of depression 


Negative Core Beliefs 
I am weak 
I am a failure 
I am unlovable 
Others are critical and rejecting 


Unhelpful Assumptions 
If am not perfect, then I am a failure and unlovable 
If I feel sad or grief, then I am weak 


Precipitating Factors 
Mother’s death 
Having a baby 


Negative Thoughts/Worries 
Worry about feeling grief/depression (depressive rumination) 
Family, Work, Parenting, Relationships, “I can’t cope” 


Feel depressed 


Withdraw 
Hide and suppress emotions 
Fewer positive experiences 

No opportunity for positive feedback 

No support 


Figure 12.1 Susan’s clinical case formulation. 


social supports and emotional avoidance prevents her 
from directly challenging unhelpful assumptions that 
others will reject her, and that she is weak, a failure, 
and unlovable. 


Treatment Plan 


A program of CBT is recommended by clinical guide- 
lines for moderate depression, and it appears that it 
would be helpful for Susan. In our clinic we would offer 
Susan standard individual CBT (Nathan, Rees, Smith, 
& O’Donnell, 2001) based on Beck’s (1979) treatment 
model. Treatment comprises weekly 1-hour sessions, 
with 12 to 20 sessions comprising a reasonable trial. 
The program we offer proceeds through three main 
treatment phases. The program is manualized and pro- 
vides detailed instructions for the administration of each 
practice element.* The program has been benchmarked 
against RCTs (McEvoy & Nathan, 2007). 


2. Details about the treatment program as well as patient handouts 
and worksheets are available online at http://www.cci.health.wa.gov.au 


Phase 1: Treatment Orientation, Goal-Setting, and Psycho- 
education. Initial therapy sessions span goal setting, 
socialization to the treatment model, formulation, de- 
veloping hope for change, and baseline measurement (if 
this was not done during assessment). Goals for Susan 
in this phase would include (1) improving her mood, 
(2) increasing activity levels (pleasure, mastery), (3) in- 
creasing her use of support networks, (4) and reducing 
rumination and worry. Early improvements in mood not 
only improve the client’s quality of life but also imbue 
the therapy and therapist with credibility and offer hope 
that further change is possible. A priority is socializing 
the client to the model by collaboratively developing a 
cognitive-behavioral formulation (see Figure 12.1 for an 
example formulation). 

Once the client understands the feedback loops that 
maintain the disorder, the rationale for the techniques 
applied in therapy should be clear. Therapists usually 
spend some time at this point providing clients with a 
summary of techniques that may be applied in therapy 
to demonstrate how the feedback loops can be eroded. 
This process is designed to offer hope for change and 
to motivate the client to engage in therapy. For Susan’s 
case, the therapist might describe cognitive restructur- 
ing targeting her negative automatic thoughts, unhelp- 
ful assumptions, and core beliefs. The basic principles 
behind behavioral experiments might also be described, 
as these would also be helpful for challenging her be- 
liefs. Her withdrawal might be targeted with a combina- 
tion of activity scheduling (pleasure and achievement) 
and graded support seeking. 

Baseline measures should be administered so that 
change across treatment can be assessed (e.g., the 
BDI-I or HAM-D). Behavioral indices might include the 
number of times she meets with her friends, engage- 
ment in other pleasant or achievement-based activities, 
time spent with family members, and number of missed 
work deadlines over a 1- or 2-week baseline period. 
These measures are readministered and reviewed inter- 
mittently throughout therapy. 


Phase 2: Behavioral Activation and Problem Solving. In 
phase 2, treatment sessions place an emphasis on be- 
havioral activation and problem solving. Behavioral 
activation, such as increasing physical activity and en- 
gagement in pleasant and/or achievement-based activi- 
ties, is a powerful way to improve mood in a relatively 
short period of time. Activities that might be relevant 
for Susan include scheduling phone calls to friends she 
has not spoken to for a period of time, attending moth- 
ers’ group meetings, reengaging with her tennis, and 
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scheduling time to be alone with her husband. Action 
often precedes motivation, rather than the other way 
around, so clients must carry out the activities regard- 
less of whether they feel they have the energy to do so, 
or whether they believe they are actually obtaining a 
sense of pleasure from the experiences. Susan may be 
encouraged to schedule and monitor activities that she 
may or may not find pleasurable but that nonetheless 
give her a sense of achievement (e.g., housework, paid 
work, caring for her child, cooking a meal). Monitor- 
ing these activities provides powerful evidence against 
helplessness and related negative thoughts such as 
“Nothing helps,” “I don’t achieve anything in my day,” 
and “I’m useless.” Other relevant variables to sched- 
ule may include sleep patterns, eating habits, diet, and 
exercise. 

Depression often affects clients’ ability to make de- 
cisions. Structured problem solving (or active coping) 
provides a framework for clients to generate many al- 
ternative solutions to problems, consider the costs and 
benefits of each, select the solution with the most favor- 
able balance of benefits to costs, develop an action plan 
(graded if necessary), apply the solution, and review 
the outcome. Clients are encouraged to attempt another 
solution if the outcome from the first attempt is not 
satisfactory. 


Phase 3: Cognitive Restructuring. The third phase of 
treatment involves an increased emphasis on cogni- 
tive therapy techniques and behavioral experiments. 
The therapist provides psychoeducation about the cog- 
nitive model by explaining the link between thoughts 
and feelings. For example, Susan’s therapist might say: 
“Often we think that situations can directly cause us 
to feel a particular way. For example, if I’m driving 
along the road and a car cuts me off without indicat- 
ing, I might feel angry. I’m also likely to believe that I 
feel angry because the car cut me off. But what about 
someone who feels anxious in the same situation? How 
could we explain the fact that the same situation can 
cause two very different emotions? If the situation di- 
rectly caused how we felt, then we would expect it to 
be like a reflex, where the situation causes the same 
emotion in everyone. The cognitive model explains this 
by suggesting that there is something in between the 
situation and the emotions we feel—the way we think 
about the situation.” 

To illustrate this point the therapist might then So- 
cratically elicit thoughts from Susan that would result in 
anger (e.g., “How dare they! They shouldn’t do that to 
me!”), and then other thoughts that would elicit anxi- 


ety (e.g., “They could’ve caused an accident and killed 
me!”). Socratic questioning is a pedagogical method 
whereby the individual guiding the discussion does not 
give information directly but asks a series of questions 
to engage the participant in arriving at the same infor- 
mation independently, in this case, interpretation of the 
event and the subsequent feelings arising from a par- 
ticular interpretation. 

Self-monitoring situations that are associated with 
low mood (or any intense or distressing emotion), along 
with corresponding negative automatic thoughts, can be 
a powerful way to teach clients the difference between 
thoughts and feelings and the functional relationship 
between them. Susan may benefit from learning about 
the ABC (activating event, beliefs, consequences) model 
and from the completion of thought diaries for home- 
work. The therapist can reinforce the thought-emotion 
link during sessions by remaining vigilant to changes 
in affect during the session and asking what thoughts 
went through the client’s mind just prior to the change. 
Finally, clients sometimes state their thoughts as though 
they are immutable facts (e.g., “I’m such a failure for 
not being able to get a homemade dinner organized 
for my family every night like I used to”). In these in- 
stances it is useful to promote distancing from thoughts 
by rephrasing statements to reflect the fact that the 
situation triggered a thought in the client about herself 
(e.g., “Thinking about how you prepare dinner 5 nights 
a week and have had a ready-made dinner or takeout 
2 nights now leads to the thought that you are a failure? 
And how does having the thought of being a failure lead 
you to feel?”). 

Once the client has some experience successfully 
monitoring her thoughts and feelings, she is taught the 
process of thought challenging and disputation. The 
process of identifying and questioning negative auto- 
matic thoughts should be an opportunity for clients to 
realistically explore the evidence for and against their 
negative thoughts, alternative explanations of events, 
and the true probability and cost of their predictions. 
The therapist’s role is to facilitate this exploration 
through questioning (e.g., “So how did you figure that 
preparing meals 5 nights a week and ordering or buying 
ready-made meals 2 nights means that you are a fail- 
ure?” “Would that evidence for your belief that you are 
a failure hold up in a court of law, or would the judge 
throw out the evidence that you have said shows you 
are fundamentally a failure?”). 

Clients can be taught to identify unhelpful think- 
ing styles in their negative automatic thoughts. While 
we all use unhelpful thinking styles from time to time, 
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people tend to use them more often when they are feel- 
ing strong emotions such as depression and anxiety. 
When clients become proficient at identifying these bi- 
ases in their thinking, the labels can often be used as 
rapid shortcuts to the disputation process. For exam- 
ple, a client might say, “Oh, there I go catastrophizing 
again,” which she immediately understands to mean 
that she may be overestimating the probability or cost 
of a particular event. The goal of challenging negative 
automatic thoughts is to replace the thoughts with more 
helpful, realistic thoughts. Some common thinking 
styles are personalization, black-and-white thinking, la- 
beling, overgeneralization, and catastrophizing. 

Clients are encouraged to design behavioral experi- 
ments to directly test their negative automatic thoughts 
or assumptions about the self, others, and the world. 
One of Susan’s assumptions might be that if she tells 
a close friend about her depression then she will be 
rejected. When encouraged to consider how she would 
know she was being rejected, Susan might say that the 
friend would “Tell me to get over it, change the topic, 
and not contact me again.” The experiment would 
then require Susan to disclose her depression to a close 
friend and to pay close attention to the response. Be- 
fore the experiment, the therapist acknowledges that 
if her predictions come to fruition, then her assump- 
tion is supported and should be maintained. However, 
if her friend does not respond in this way and instead 
is supportive, then Susan would be asked how this new 
information should be incorporated into her beliefs. Ob- 
viously the therapist would expect the predictions to be 
directly challenged, but broader principles should also 
be Socratically elicited about (1) the nature of her as- 
sumptions (i.e., unduly negative), (2) the discrepancy 
between the assumptions and outcomes, (3) the impact 
these negative assumptions have on emotions, and 
(4) how this new information could be used in the 
future (e.g., facilitate future thought challenging, not 
allowing initial negative assumptions to dictate behav- 
ioral avoidance). 

Later treatment sessions are targeted toward the 
elicitation and realistic evaluation of personal assump- 
tions and core beliefs. Thought challenging would typi- 
cally begin at the level of negative automatic thoughts, 
with assumptions and core beliefs being challenged 
later in therapy to reduce vulnerability to relapse. The 
downward arrow technique can be used to identify core 
beliefs and assumptions. Once a client has identified an 
A (activating event) and B (belief or negative automatic 
thought), the therapist asks the client what that initial 
thought means about them, or what is bad about that. 
For instance, Susan might have the initial thought that 
“Tm not going to make a work deadline.” In response 


to the question “What would be bad about that?” Susan 
might say “I’ll let people down.” The therapist would 
continue questioning to elicit assumptions and core 
beliefs. 


Susan: “TIl let people down.” 

Therapist: “What would be bad about that?” 

Susan: “If I disappoint people, they will 
think I’m not good enough.” (an 
assumption) 

Therapist: “What would that say about you?” 

Susan: “That I am a failure.” (a core belief 


about herself) 


Susan might also report assumptions and core beliefs 
about other people. 


Susan: “TIl let people down.” 

Therapist: “What would be bad about that?” 

Susan: “My colleagues will be critical of 
me and not trust me again.” (an 
assumption) 

Therapist: “What does that say about other 
people?” 

Susan: “That other people are judgmental 


and critical” (a core belief about 
others) 


Clients sometimes find this process distressing as 
they uncover some very negative core beliefs about 
themselves and others. However, intervening at this 
level of core belief can have a powerful effect on the 
client across a number of situations in which the as- 
sumptions and core beliefs are active. 

Termination of therapy involves discussion of strat- 
egies for preventing relapse. A cognitive-behavioral 
therapist strives to maximize clients’ self-efficacy so 
that they can continue to be their own therapist follow- 
ing treatment. A self-management plan that documents 
early warning signs, situations that increase the client’s 
risk of relapse, strategies that could be employed to pre- 
vent future relapses, and coping statements the client 
could use to manage stressful situations is usually de- 
veloped with the client. Finally, reviewing the outcome 
measures can be helpful for demonstrating progress and 
for setting new goals following therapy. 


Bipolar Disorder 


John is a 27-year-old man who has been unemployed 
since a recent admission to hospital. He previously 
worked in information technology support for a univer- 
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sity. He is single and has no children. John reported that 
he had experienced periods of low mood, reduced mo- 
tivation, and loss of energy during his later childhood 
and adolescence. As he moved through high school and 
college, he would notice that these symptoms often 
worsened during times of stress, particularly when he 
was doing exams or completing assignments. He would 
become very concerned about failing and about letting 
people down at these times. Despite these problems, he 
completed his degree at college and had been managing 
his work responsibilities well. John is the youngest of 
three children. The family are close but have had diffi- 
culties communicating about John’s bipolar illness. 

John was first diagnosed with depression 2 years 
ago. He had been under some pressure at work and no- 
ticed that his mood was starting to change again. He felt 
very low and sad for most of the day, lost his appetite, 
started to lose weight, had a lot of difficulty getting to 
sleep at night, and would skip work to “make up” for 
lost sleep. John also felt sluggish and exhausted and 
couldn’t concentrate as well when he was at work. He 
stopped his usual social activities, such as going out 
to see bands and playing soccer, and started to think 
about suicide. Within a couple of weeks, he had in- 
gested weed killer in an attempt to kill himself and was 
admitted to hospital. 

John recovered from this depressive episode after 
he was started on an SSRI antidepressant. He returned 
to work and resumed some of his regular social activi- 
ties. However, about a year later he noticed his mood 
declining again and went to his GP to inquire about 
recommencing antidepressant treatment (which he had 
stopped after 6 months). He was prescribed a different 
antidepressant (mirtazapine). After he had been on this 
medicine for a few weeks, he started to feel dramati- 
cally better. He was energetic and euphoric but would 
feel very irritable if someone questioned him. He started 
to experience what he described as “extreme clarity of 
thought,” which was accompanied by a sense of ab- 
solute certainty that he was right about how to solve 
world problems. He got less and less sleep and would 
wake up early to go on long bike rides or walks. Al- 
though he had always been fairly reserved and quiet, he 
became highly social, going out often, drinking more, 
and flirting with people he met in nightclubs. 

After a couple of weeks of this behavior, John’s 
family became very concerned and brought him to a 
hospital emergency department for assessment. He 
was later transferred to a locked psychiatric ward. He 
was diagnosed with bipolar disorder and commenced 
treatment with a mood-stabilizing medication (sodium 
valproate) and an atypical antipsychotic (olanzapine). 
He has continued to take his medications as prescribed 


since his discharge from the hospital. His dose of olan- 
zapine has been gradually reduced and will be ceased 
if he does not experience further psychotic symptoms 
over the next month. 


Diagnosis and Symptoms 


John participated in a clinical interview, which in- 
cluded administration of the MINI. His previous severe 
manic symptoms had disrupted his normal work and 
social functioning and were not the milder symptoms 
characteristic of hypomania. He reported that his mood 
was currently flat and his energy levels were low; how- 
ever, these subsyndromal symptoms did not meet the 
criteria for a depressive episode. Consistent with his 
diagnosis at referral, he was diagnosed with bipolar 
disorder type I, and the specifier “in full remission” 
was applied. 

John reported difficulty with anxiety throughout 
his life—he reported being a “shy” child and adolescent 
who did not make friends easily. He exhibited partial 
fulfillment of diagnostic criteria for social anxiety dis- 
order but fell short of a full diagnosis. John had one 
severe panic attack a few years ago but did not meet 
criteria for a separate diagnosis of panic disorder. 

He obtained a score of 0 at baseline assessment on 
the Altman Self-Rating Mania scale and a 9 on the Beck 
Depression Inventory-II. 


Case Formulation 


As with all cases of bipolar disorder the primary predis- 
posing factor for onset of bipolar symptoms is likely to 
be a biological vulnerability to mood disorder. In John’s 
case, this is indicated by a family history of mood dis- 
order. John’s mother has had treatment for depression, 
and he has a paternal aunt and cousin who have been 
treated for bipolar disorder. His long-standing history 
of shyness and low mood may also reflect a neurotic 
temperament or an introverted personality style, which 
may predispose someone to develop mood disorder 
(Goodwin & Jamison, 2007). 

The main precipitating factor for his first diagnosed 
episode of mood disorder appears to have been work- 
related stress. His first manic episode may have been 
partly precipitated by the antidepressant medication he 
was prescribed. 

A number of factors appear to be perpetuating 
John’s current subsyndromal symptoms and perhaps 
making him more vulnerable to future episodes of 
mania or depression. Cognitively, he holds some un- 
helpful core beliefs and assumptions about himself and 
the future that are likely to make it harder for him to 


300 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


cope with his current low mood and managing his ill- 
ness in the long term. 

Even in his current non-depressed mood state, John 
appears to hold a generally negative view of himself. 
He describes himself in terms that suggest core beliefs 
that he is ineffective and a failure. These core beliefs set 
him up to have particular difficulties at times when he 
is under pressure or when there is the possibility of fail- 
ure, for example, when he experienced pressure at work. 
John also experienced a further loss of confidence after 
his hospitalization for mania. He had previously had an 
ideal of his future with respect to a permanent job, start- 
ing a relationship, and perhaps marriage and children. 
He now sees his future in much more uncertain terms 
and with possible future episodes of a recurring mood 
disorder. This belief about an uncertain future makes it 
harder for him to take action in regard to future goals, 
such as returning to work, as he no longer has an expec- 
tation that things will progress as planned. 

Behavioral factors may be maintaining John’s 
symptoms. He has not reestablished the regular social 
contacts he had before his first hospitalization. He only 
goes out to see bands once every couple of months and 
no longer participates in a weekly soccer game with 
friends. He sees his few closest friends, but not as often 
as he used to, and his irregular hours of sleep mean that 
he does not see his housemate regularly. This means 
that he experiences less pleasure in his life and that he 
has more time alone to ruminate about the changes in 
his life and the uncertain future. 

Since experiencing a clinical episode of mania, John 
has become sensitized to any signs that his mood is be- 
coming elevated. While this can be a helpful prevention 
strategy, he has become wary of too broad a range of 
early warning signs, including signs of normal, happy 
mood, such as feelings of enthusiasm. This serves to 
reinforce a pattern of avoiding pleasurable social activi- 
ties in case they trigger a return to manic mood. 

Physiological factors may also be perpetuating John’s 
current low mood. John has a long-standing pattern of 
insomnia (even when his mood is normal), but this is 
exacerbated when he is in an episode of depression or 
mania. Since his discharge from the hospital, he has ad- 
opted a pattern of going to bed very late at night and 
sleeping until the early afternoon. There is some indica- 
tion that this pattern of desynchrony between sleep and 
the daily dark-light cycle can perpetuate depression. 


Treatment Plan 


As noted above, there is evidence that psychoeduca- 
tion and CBT can be effective in preventing relapse 


from bipolar disorder. John would therefore be offered 
a treatment incorporating these elements—at our clinic 
this is generally provided in a group format from a 
manualized treatment program (Lim & Nathan, 2001). 
The group format has particular advantages in bipolar 
disorder treatment. Many of the people attending for 
treatment do not know people with bipolar disorder 
and have no other models for coping. The group ses- 
sions can be a profoundly destigmatizing experience, 
with many group members making comments like 
“I never thought everyone else would be so normal” 
after attending the first session. Other group members 
can also provide empathy, support, and models for 
coping. For John the group approach seems particu- 
larly appropriate, as he has been diagnosed relatively 
recently and has not yet been provided with a lot of 
information about bipolar disorder. He has also become 
socially isolated since his discharge from the hospital, 
so the group may be a way of easing him back into 
regular social contact. 

The CCI bipolar group program runs for 12 weekly 
sessions of 2 hours’ duration. It is delivered by a clinical 
psychologist, with a clinical pharmacist joining in to de- 
liver a medication education session. Like all evidence- 
based adjunctive psychosocial treatment for bipolar 
disorder, the program provides psychoeducation about 
bipolar disorder and medication treatment. It also uses 
CBT techniques to help patients improve their skills 
for coping with their illness. The program is structured 
in three phases, and John’s treatment plan will be de- 
scribed according to these phases of treatment. 


Phase 1 (Sessions 1-3): Patient Education and Identification 
of Early Warning Signs. In the first phase of treatment, 
group participants are given information about their bi- 
polar illness and their medications. John had previously 
ceased medications when he felt better, so information 
about the benefits of maintaining medication will be 
particularly relevant to him. He will also have the op- 
portunity to ask detailed questions of the pharmacist 
who runs the medication education session. John may 
have questions about medication side effects or inter- 
actions and may benefit from suggestions about how 
to better manage his combination of medicines. Many 
people attending the group use this session as an im- 
petus to discuss their concerns with their own treating 
doctor. 

Participants are instructed in how to monitor their 
moods using a monthly mood chart. Ongoing mood 
monitoring will play an important role in helping John 
distinguish normal mood from manic mood. As he 
monitors his mood, he will be able to notice times when 
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his mood is positive or he feels happy and a manic epi- 
sode does not result. He will also be able to notice any 
relationships between mood changes and changes in 
his life or routines. 


Phase 2 (Sessions 4-9): Cognitive and Behavioral Strategies 
for Managing and Preventing Depression and Mania. In a 
group-based treatment, we do not have the opportu- 
nity for individual formulation. Instead, typical feed- 
back loops are formulated for the group as a whole. For 
example, in session 4 we introduce behavioral strate- 
gies for managing depression, such as behavioral acti- 
vation. This is presented in the same way it would be 
in the depression treatment described above, in terms 
of the depression cycle, where depressed mood leads 
to reduced motivation and energy, which leads to re- 
duced activity levels, which leads to increased guilt and 
hopelessness, which exacerbates depressed mood. The 
group then reflects on ways they can break this cycle. 
The participants are prompted to focus on increasing 
activity in a balanced way. In this session, John might 
be encouraged to plan a balance of pleasurable activi- 
ties (such as going to hear bands with friends) and 
achievement activities (such as paying bills or doing 
laundry) and then carry out his plan over the subse- 
quent week. 

We also introduce the cognitive therapy model in 
this phase of treatment. We introduce the model by 
asking group participants to note the connection be- 
tween thoughts and feelings in a hypothetical situa- 
tion. For example, we often use the situation of seeing 
a friend at a club and having them not respond to us. 
Over three sessions, participants learn the skills of 
identifying connections and recording their thoughts, 
emotions, and behaviors. They then learn to identify 
unhelpful thinking patterns characteristic of depres- 
sion and to challenge and change unhelpful beliefs. For 
John, the most important beliefs to work on would be 
his self-stigmatizing beliefs about the implications of 
having bipolar disorder, his pessimistic beliefs about 
the future, and his fear of positive mood. 

In group sessions, the example of depressed cogni- 
tion is used to illustrate the cognitive strategies in the 
first instance, but many participants find that they are 
able to use the thought diaries and cognitive disputa- 
tion techniques to address comorbid anxiety. 

Cognitive strategies are applied in relation to hypo- 
manic mood, but in a different way. Participants are en- 
couraged to identify hypomanic thoughts ahead of time 
and prepare alternative balanced beliefs. Very often par- 
ticipants identify beliefs such as “I don’t need to sleep” 
or “I can stop taking my medication” that would clearly 


put them at risk of further mood escalation. We em- 
phasize that if mood has escalated beyond the point 
of hypomania, cognitive techniques are unlikely to be 
powerful enough to affect mood change without the 
help of adjustments to medication. 

During this phase of treatment we spend time on 
the topic of sleep routine. Attendees are encouraged to 
keep a record of their sleep patterns over a week and to 
identify any problems they are having with their sleep 
routines. We discuss the importance of maintaining a 
regular sleep routine that is consistent with the day- 
night cycle (to enable normal social interactions with 
others and facilitate regular medication dosing, and 
because of the hypothesized links between circadian 
rhythm disruption and mood disturbance). This will be 
an especially relevant and important treatment compo- 
nent for John, who would be prompted to make some 
gradual changes in his sleep timing over the period he 
attends the course. For example, he may set a goal to go 
to bed half an hour earlier each week until he is able to 
get up in the morning to engage in the types of activities 
that he previously engaged in. 


Phase 3 (Sessions 10-12): Problem Solving and Self- 
Management. In phase 1 of treatment, patients work 
through a life chart, identifying any links between psy- 
chosocial stressors (or medication noncompliance) and 
subsequent mood episodes. In phase 3 we return to this 
theme by conducting a survey of past, present, and an- 
ticipated life stressors for each group participant. We 
then teach the technique of structured problem solv- 
ing (or active coping) to help people find a range of 
possible solutions to current problems, and to increase 
their confidence in addressing future problems. The 
life stressors and problems facing John are typical for 
the people attending our group program—particularly 
employment issues. The likely problems that John may 
tackle in this phase include returning to work or find- 
ing suitable alternative work, managing finances, and 
negotiating any conflicts that arise with his housemate 
or family. 

In the final phase of treatment, we review and refine 
the action plans for responding to early warning signs of 
relapse that patients have been working on throughout 
the program. The aim of this action plan is to be as spe- 
cific as possible about the early warning signs and the 
actions to take in response—for example, citing “stay 
in bed for an extra hour in the mornings” rather than 
“feel sad” as a depression early warning sign. We also 
work on identifying potential resources and sources of 
support, for example, community resources, family sup- 
port, and personal qualities. 
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CLINICAL INNOVATIONS 


Clinicians need to be aware of well-established develop- 
ments in the field of affective disorders, as has been re- 
viewed in this chapter. However, it is equally important 
to be cognizant of new innovations that are emerging. 


Transdiagnostic Treatment for Depression 


There has been recent interest in a transdiagnostic 
model of depression and anxiety, and we are investi- 
gating a treatment protocol based on this model at our 
site. The transdiagnostic approach departs from the pre- 
vailing “disordercentric” paradigm, which emphasizes 
matching specific treatments to specific diagnostic cat- 
egories (Kring, 2008). Instead, the focus of treatment is 
on common maintaining processes across disorders. 

Some of the impetus for a transdiagnostic model 
of depression and anxiety has come from the high co- 
morbidity between anxiety and depression reported in 
many studies (Andrews, 1996; Mineka, Watson & Clark, 
1998). Commonalities in dispositional factors, experi- 
ence with uncontrollability, and unpredictability during 
childhood and studies examining the latent structures 
inherent in anxiety and depression have provided an 
impetus for this approach (McEvoy, Nathan, & Norton, 
2009). Although the transdiagnostic approach lacks 
specificity, it may be a useful heuristic from which to 
base treatment applications. 

Allen, McHugh, and Barlow (2008) recently out- 
lined a unified protocol for emotional disorders derived 
from the emotion regulation literature. A transdiagnostic 
approach to treating unipolar depression and anxiety 
is an innovation that may be a valuable extension to 
Beck’s standard CBT approach. A transdiagnostic proto- 
col is responsive to the needs of clinical settings, where 
patient complexity and comorbidity is the norm. Ser- 
vice settings require efficiency, and it is more efficient 
to work on multiple conceptually related difficulties si- 
multaneously than to treat them singularly in a linear 
fashion. 

Translation of evidence-based protocols into clini- 
cal practice must be practical and correspond with 
treatment formulations required for clinically complex 
cases. In these respects, transdiagnostic approaches 
to treatment may have a number of advantages over 
diagnosis-specific protocols. For instance, they may 
facilitate more flexible application of treatment prin- 
ciples to all dysfunctional emotional experiences, not 
just those associated with the primary disorder. In 
this way, patients may be better equipped to simulta- 


neously apply the strategies to comorbid conditions. 
Transdiagnostic approaches encourage a focus on 
common higher-order factors (e.g., negative affectiv- 
ity), which may represent significant risk factors for 
relapse. Transdiagnostic approaches also reduce the 
number of treatment protocols required and therefore 
minimize training and acquisition costs. These costs 
may be significant obstacles to the dissemination of 
the vast array of evidence-based diagnosis-specific 
manuals. Transdiagnostic group therapy may also be 
preferable to diagnosis-specific groups for the practical 
reason that filling a diagnosis-specific group may take 
a considerable period of time in most clinics, resulting 
in longer treatment wait times. 

The transdiagnostic approach has received prelimi- 
nary support when used with individuals with depres- 
sion. It has been evaluated in one controlled trial and at 
our site in effectiveness comparison studies (Craigie & 
Nathan, 2009; McEvoy & Nathan, 2007; Norton, Hayes, 
& Hope, 2004). 


Mindfulness-Based Relapse Prevention 
for Depression 


Earlier in this chapter it was suggested that affective con- 
ditions may be best viewed as chronic. Although individ- 
uals with depression are likely to successfully respond 
to pharmacological and psychological treatment—many 
to the point of recovery—recurrence and relapse rates 
are significant. Research has shown that individuals are 
changed by the experience of an affective episode and 
become sensitized to reexperiencing future episodes. Re- 
peated associations between sad, depressed mood, and 
depressive cognitive schemata may result in microstruc- 
tural changes at the cognitive and neuronal level (Teas- 
dale, Segal, Williams, Ridgeway, Soulsby, & Lau, 2000). 
Mindfulness-based cognitive therapy (MBCT) has been 
evaluated as a prophylactic intervention for depres- 
sion. MBCT seeks to alter cognitive-affective process- 
ing routes by changing the negative thinking activated 
by dysphoria. Instead of applying reality-based logic to 
challenge negative automatic thoughts, as is character- 
istic of standard cognitive therapy, MBCT encourages a 
detached, decentered relationship to depression-related 
thoughts and feelings. A multicenter trial showed that 
MBCT approximately halved rates of relapse and recur- 
rence for those who had experienced more than two 
previous episodes of depression (Teasdale et al., 2000). 
MBCT may be a promising treatment in the prevention 
of relapse for those with recurrent depression (Williams, 
Russell, & Russell, 2008). 
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SUMMARY 


The affective disorders are prevalent illnesses that are 
accompanied by a high rate of morbidity and social and 
economic burden. Standardized diagnostic interviews 
are easy and efficient to administer but require appropri- 
ate background and training. They are a sound means 
for arriving at valid diagnoses and the benefit of their 
use is underscored. For instance, bipolar depression can 
sometimes be misdiagnosed as unipolar depression, 
which is problematic given that one represents an indi- 
cation and the other a contraindication for a commonly 
used pharmacotherapy strategy. While the etiology of 
depression and bipolar disorder is complex, it is gener- 
ally agreed that it represents an interacting array of bio- 
logical and psychosocial determinants. Neurochemistry, 
negative life events, cognitive processing, particular be- 
havioral patterns, and interpersonal relations dominate 
leading accounts of onset, maintenance, and recurrence. 
When treating an individual with depression or bipo- 
lar disorder, one should base treatment decisions on 
clinical practice recommendations. Subsequent to this, 
specific elements should be guided by the idiographic 
clinical case formulation and by collaboration with the 
patient. Evidence-based treatments for depression are 
pharmacotherapy and the psychologically based inter- 
ventions CBT and IPT. Pharmacotherapy is the leading 
evidence-based treatment in the acute and maintenance 
treatment of bipolar disorder. This is consistent with re- 
search that has demonstrated that bipolar disorder has a 
strong biological loading. Recent research has suggested 
that psychosocial interventions convey an additional 
prophylactic effect for bipolar disorder when combined 
with maintenance pharmacotherapy treatment. Recent 
innovations in depression treatment address gaps in our 
current intervention applications, such as how to best 
prevent relapse and what approaches might be useful 
in naturalistic clinical settings, where comorbid Axis I 
disorders and treatment time pressures are the norm. 
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ADULT ANXIETY: CONCEPTUAL ISSUES 
RELEVANT TO THE CLINICIAN 


Anxiety disorders are the most common category of men- 
tal disorders worldwide, placing a substantial burden on 
patients, their families, and society. The World Mental 
Health Survey Consortium reported 12-month prevalences 
of anxiety disorders that ranged from 2.4% in Shanghai, 
China, to 18.2% in the United States (Demyttenaere 
et al., 2004). The European Study of the Epidemiology of 
Mental Disorders has also investigated anxiety disorders’ 
prevalence, risk factors, and burden and service use by 
mental patients in a sample of 213 million young and 
elderly adults from six European countries (i.e., Belgium, 
France, Germany, Italy, the Netherlands, and Spain). The 
data indicated that 12-month and lifetime prevalences of 
any anxiety disorder are 14.5% and 8.4% in the European 
population, respectively (Alonso & Lepine, 2007; see also 
Kessler, Chiu, Demler, Merikangas, & Walters, 2005). 
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Several factors contribute to the individual and so- 
cial burden of anxiety disorders (Kessler, 2007). First, 
anxiety disorders are highly persistent; approximately 
60%-70% of survey respondents with a lifetime anxi- 
ety disorder reported that their anxiety had been active 
within 6-12 months before the interview. Second, anxi- 
ety disorders are highly comorbid with other anxiety 
disorders and mood disorders. In addition, the lifetime 
prevalence of comorbid anxiety and depression has ap- 
parently increased in recent cohorts. Third, anxiety dis- 
orders are associated with substantial impairments in 
both productivity (e.g., work absenteeism, unemploy- 
ment) and social roles (e.g., social isolation, marital 
disruption). Last but not least, anxiety disorders have 
an early age of onset (i.e., medians around 15 years) 
and they are associated with pervasive delays in seek- 
ing professional treatment. 

The number of diagnostic categories for anxiety 
disorders has increased across the editions of the Di- 
agnostic and Statistical Manual of Mental Disorders 
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(DSM). For instance, only 3 anxiety disorder categories 
existed in the DSM-II (American Psychiatric Associa- 
tion, 1968) as opposed to 12 categories in the DSM-IV 
(American Psychiatric Association, 1994). This increase 
in anxiety disorder categories has been viewed either 
as an effect of the greater precision in the classifica- 
tion of disorders, or, on the contrary, as evidence of 
the modest reliability of many diagnostic categories. 
Criticisms emphasize the increased empirical consider- 
ation of unique features of emotional disorders, made 
at the expense of shared or overlapping features that are 
equally relevant to prevention, etiology, and course of 
disorders (Andrews, 1996; Buckley, Michels, & Mackin- 
non, 2006). Although significant agreement on the pres- 
ence of defining symptoms of DSM disorders has been 
empirically supported, considerable unreliability has in 
contrast been reported for categorical severity specifiers 
(i.e., mild/moderate/severe; Di Nardo, Moras, Barlow, 
Rapee, & Brown, 1993). This has led to the exclusion 
of severity specifiers for panic disorder (PD) and ago- 
raphobia in DSM-IV. In addition, not only have some 
structured interviews (e.g., the lifetime version of the 
Anxiety Disorders Interview Schedule for DSM-IV; Di 
Nardo, Brown, & Barlow, 1994) been revised to make 
them consistent with DSM-IV criteria, but conceptual 
revisions have also been made to reflect the position 
that many features of emotional disorders operate on a 
continuum rather than in a categorical (i.e., presence/ 
absence) mode. Therefore, these instruments can now 
inform diagnostic assessment of the key and associated 
features of a broad range of conditions, irrespective of 
whether a formal DSM-IV diagnosis is under consider- 
ation. Although assessments based on such structured 
interviews have acceptable to excellent reliability, the 
main difficulties arise when clinicians try to apply DSM 
categorical cutoffs to features rated on continuous di- 
mensions (Brown, Di Nardo, Lehman, & Campbell, 
2001). Disagreement on whether symptoms are suffi- 
cient in number, severity, or duration to meet DSM-IV 
diagnosis criteria is a common source of unreliability 
that suggests the necessity of revising the DSM by in- 
cluding dimensional rather than categorical criteria. 

In addition to the limitations of the categorical 
approach to diagnostic assessment, the DSM-IV clas- 
sification system has been confronted with a rapidly 
expanding body of literature identifying and linking ge- 
netic, neuroanatomical, neurophysiological, and cogni- 
tive differences in anxiety disorders. Multidisciplinary 
research in biological psychiatry and neuroimaging ge- 
netics has recently started to document so-called endo- 
phenotypes or intermediate phenotypes (Gottesman & 
Gould, 2003). Endophenotypes are subclasses of a diag- 


nostic category, which are characterized by psychobio- 
logical markers that are more reliably associated with 
genetic variations (i.e., polymorphisms or mutations) 
than with the diagnosis category itself. For instance, 
endophenotypes of several anxiety disorders, charac- 
terized by preferential processing of threat (e.g., angry 
faces), increased amygdala activation, and reduced pre- 
frontal control over amygdala activation to threat, as 
well as reduced response to selective serotonin (5-HT) 
reuptake inhibitors (SSRIs), have been associated with 
the short variant of acommon polymorphism in the up- 
stream regulatory region of the human 5-HT transporter 
gene (5-HTT; Canli & Lesch, 2007; see also Crisan et al., 
2009). To date, research on endophenotypes of mental 
disease has amply demonstrated that the methodologi- 
cal and empirical advances in psychology, neuroscience, 
and interdisciplinary fields could and should influence 
the next generation of psychiatric diagnostic systems. 

The DSM-IV is mostly based on cognitive and be- 
havioral criteria, with the exception of a psychophysio- 
logical sign (i.e., exaggerated startle response) included 
in the diagnosis of post-traumatic stress disorder. Previ- 
ous versions of the DSM included psychophysiological 
criteria (e.g., autonomic hyperarousal) for the diagno- 
sis of other disorders such as generalized anxiety dis- 
order (GAD). The reason for the their exclusion was 
related to their lack of reliability, but it has been ac- 
knowledged that elimination of these objective criteria 
has made the distinction of generalized anxiety disorder 
from mood disorders, for instance, problematic (Brown, 
Barlow, & Liebowitz, 1994). Today, a wide array of 
more reliable psychophysiological methods is avail- 
able, and methodological standards (e.g., Blumenthal, 
Cuthbert, Filion, Hackley, Lipp, & Van Boxtel, 2005; 
Fridlund & Cacioppo, 1986; Jennings, Berg, Hutcheson, 
Obrist, Porges, & Turpin, 1981; Malik et al., 1996; Picton 
et al., 2000; Pivik, Broghton, Coppola, Davidson, Fox, 
& Nuwer, 1993) limit procedural idiosyncrasies. Many 
would agree that psychology and neuroscience have de- 
veloped enormously in the past decades and it is time 
that these advances were systematically taken into ac- 
count in psychiatric diagnosis. 

However, endophenotype research has only recently 
started to develop, and some of the reported associa- 
tions between genetic variations and psychobiological 
phenotypes cut across current diagnostic categories. For 
instance, 5-HTT polymorphisms have been associated 
with both anxiety and mood disorders. Whether this 
situation suggests a radical revision of current diagnos- 
tic categories or the still insufficient specificity of endo- 
phenotypes is difficult to say at present. In addition to 
this issue, the practical validity of including psychobio- 
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logical diagnostic criteria that, however reliable, are still 
based on methods (e.g., functional neuroimaging) that 
are not widely available represents another apparent 
drawback in the systematic consideration of endophe- 
notype research for diagnosis purposes. Nonetheless, 
the field is moving toward the investigation of inter- 
acting effects of multiple genetic polymorphisms on a 
still wider array of psychobiological measures, some of 
which (e.g., electroencephalogram-derived measures) 
are available and affordable (Miu, 2008). This warrants 
future improvements in the specificity of endopheno- 
types in relation to standard psychiatric diagnosis and 
the increasing influence of this research on psychiatric 
diagnosis systems. 

The current diagnostic standards reflect the exten- 
sive research on pathogenetic cognitive factors that has 
been carried out in the last few decades. By employing 
experimental methods from cognitive and social psy- 
chology, psychophysiology, and more recently neurosci- 
ence, researchers have identified a host of cognitive and 
physiological differences thought to play critical roles 
in the etiology and pathogenesis of anxiety disorders. 
Under the influence of this type of research, theories of 
anxiety disorders have moved away from the stimulus- 
response models that dominated from the 1920s until the 
1970s to information-processing models (H. J. Eysenck, 
1976; Rachman, 1977). Behaviorist models viewed anx- 
iety disorders as chronic attempts to avoid confronta- 
tion with fear-evoking cues or abnormal associations 
between stimuli and responses. For instance, phobia 
was described as an intense classically conditioned fear 
developed when an initially neutral stimulus (e.g., the 
white rat in the famous Little Albert case) was paired 
with a traumatic event (e.g., the frightening gong in the 
same case; Watson & Rayner, 1920). In line with learn- 
ing theories (e.g., Wagner & Rescorla, 1972), conceptu- 
alizations of anxiety disorders acknowledged that the 
“signal value” of a stimulus as predictor of conditioning 
indicated the need for “informational models” and the 
refocalization of overly simplistic contiguity theories on 
the meaning of stimulus and response (Reiss, 1980). 

The main assumption of cognitive models of anxi- 
ety disorders is that the emotional labeling of stimuli, 
particularly those that are perceived as aversive, plays a 
key role in the etiology, maintenance, and treatment of 
anxiety disorders (Eysenck, 1997; M. W. Eysenck, Derak- 
shan, Santos, & Calvo, 2007; Mathews & Macleod, 1994, 
2005; Williams, Mathews, & MacLeod, 1996). Cognitive 
research on anxiety has supported the view that anxiety 
disorders involve the dysregulation of otherwise adap- 
tive emotions that have evolved to signal threat. Anxiety 
is a normal human emotion that can be characterized 


by increased autonomic activity; subjective feelings of 
tension; cognitions involving fear and worry; and some- 
times even behaviors like verbal incoherence, avoid- 
ance of anxious stimuli, motor immobility, or tremor 
(Kowalski, 2000). Based on animal and human studies, 
some researchers have distinguished anxiety from fear 
based on cognitive appraisal, overt behaviors, and/or 
neurobiological underpinnings. Whereas fear would be 
the emotional response to an identifiable threat, relying 
on amygdala activity, and associated with active behav- 
ioral avoidance, anxiety would instead be the emotional 
response to an unidentifiable or anticipated threat, rely- 
ing on septo-hippocampal activity, and associated with 
active exploration for risk assessment or active avoid- 
ance (Blanchard & Blanchard, 1990; Gray & McNaugh- 
ton, 2000; Lazarus, 1982). 

Notwithstanding this distinction between anxiety 
and fear, Foa and Kozak (1986) were among the first to 
emphasize that emotional disorders “involve excessive 
response elements (e.g., avoidance, physiological activ- 
ity) and resistance to modification” as well as “impair- 
ments in mechanisms for the processing of fear-relevant 
information” (p. 21). In other words, emotional disor- 
ders are based on altered “fear structures” or programs 
to escape dangers, revealing what threat means and 
which responses are appropriate, including the physi- 
ological activity that prepares the individual for escape 
(Foa & Kozak, 1986). In similar functionalist accounts 
of emotions, other authors have also argued that anxi- 
ety is part of a defensive mechanism against potential 
dangers (Calvo, Avero, & Miguel-Tobal, 2003; Keltner & 
Gross, 1999). By biasing cognitive (e.g., attention, in- 
terpretation, memory, decision making) and physiologi- 
cal processes (e.g., autonomic modulation of the heart), 
anxiety facilitates anticipatory threat detection and mo- 
bilizes resources before an actual harm occurs. 

These effects or biases of anxiety on cognition and 
physiology were first described in relation to anxious 
states, sometimes called stress (for a distinction between 
stress and anxiety, see Lazarus, 1993), in healthy indi- 
viduals. The individual differences approach to anxiety, 
which was pioneered by Freud (1924) and Cattell and 
Scheier (1958), has led to the subsequent psychomet- 
ric delimitation of trait anxiety (TA), that is, a general- 
ized and enduring predisposition of certain individuals 
to develop states of anxiety (Endler & Kocovski, 2001; 
Spielberger, 1985). Extensive research has shown in the 
past decades that TA involves a greater probability of 
developing anxious states to mild or ambiguous stim- 
uli and/or upregulations of the intensity or duration of 
these states. Why is TA be important for the clinician? 
The medical model, as exemplified by the DSM, is of a 
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categorical nature and identifies clinical or pathological 
developments of anxiety based on a number of crite- 
ria. Cognitive psychologists have instead approached 
individual differences in the type of anxiety (i.e., sub- 
clinical) that does not qualify for an anxiety disorder 
diagnosis. Their extensive work has documented the 
similarity of cognitive and physiological biases in TA 
and anxiety disorders and has accredited the view that 
TA and other affective traits are important risk factors 
for emotional disorders (Brandes & Bienvenu, 2006: 
Lonigan, Vasey, Phillips, & Hazen, 2004; Mathews & 
MacLeod, 2005). The genetic, neuroanatomical, and 
neurophysiological similarities between TA and anxiety 
disorders, identified in recent years, have further sup- 
ported this position (see Miu, Miclea, & Houser, 2008). 
According to current theories and research, the distinc- 
tion between subclinical and clinical anxiety is a matter 
of degree rather than quality. In light of the foreseeable 
transition from categorical to continuous diagnosis cri- 
teria for anxiety disorders, understanding the variation 
of cognitive and physiological biases along subclinical 
and clinical dimensions of anxiety is extremely impor- 
tant for both researchers and clinicians. Therefore, this 
chapter will review cognitive and physiological biases 
identified in nonclinical participants, as well as in anxi- 
ety disorders patients; in the second part of the chapter, 
a developmental perspective upon the same dimensions 
will be provided. 


COGNITIVE BIASES IN ANXIETY 
DISORDERS IN ADULTS 


Difficulties in differentiating depression and anxiety 
based solely on subjective or self-report measures were 
an important aspect of the context that gave rise to the 
popularity of cognitive theories and experimental meth- 
ods of assessing cognitive processing in anxiety in the 
1980s. The high comorbidity of mood and anxiety dis- 
orders and high correlations between self-report scales 
assessing depressive and anxious symptoms made the 
quantitative justification of diagnostic decision diffi- 
cult and suggested that discriminating between anxi- 
ety and depression strictly on the basis of emotional 
phenomenology was doomed to be problematic (R. 
Beck & Perkins, 2001). Cognitive theorists argued that 
cognitive content was different in anxiety and depres- 
sion, with thoughts concerning physical and psycho- 
logical threat in anxiety, and negative assessments of 
the self, the world, and the future in depression (e.g., 
A. T. Beck, 1976). In addition, the temporal focus of 
these cognitions differed in that anxious thoughts were 


future oriented, whereas depressive thoughts were past 
oriented (Tellegen, 1985). In light of the inability of sub- 
jective measures to discriminate between anxiety and 
depression, it was also argued that more objective, ex- 
perimental measures of cognitive processing could be 
used (Mathews & MacLeod, 1994). Once such measures 
were developed and refined, the search for cognitive 
biases in anxiety (tendencies to process information so 
as to favor certain types of emotional valence or mean- 
ings; Mathews & MacLeod, 2005) began to grow expo- 
nentially in mainstream psychology. These biases can 
characterize various stages of information processing 
by favoring the attentional selection of emotional over 
neutral stimuli; biasing the interpretation of ambiguous 
stimuli toward threatening meanings; increasing the 
availability of threat-related information in memory; 
and, last but not least, augmenting risk perception and 
risk taking in decision making. 

Two main approaches to identifying cognitive biases 
in anxiety have been taken (Williams et al., 1996). The 
first investigated whether the tendency to selectively at- 
tend to emotional information facilitates performance 
on tasks that can benefit from the processing of such 
information. For instance, it was found that the visual 
and auditory thresholds to stimuli that are related to 
subjective concerns are indeed lower in patients with 
emotional disorders (e.g., Foa & McNally, 1986). The 
second approach has been to describe how the selec- 
tive processing of emotional stimuli alters performance 
in tasks where this tendency would be disruptive. For 
instance, some of the most widely used assessments of 
this are the emotional Stroop, the attentional probe, the 
homophone interpretation, and the homograph related- 
ness judgment tasks. 

In the emotional Stroop task, participants are pre- 
sented with emotional and neutral words and they must 
rapidly name the color of the words while ignoring 
their meaning. This task was derived from the original 
color naming task described by Stroop in 1935, after 
it was observed that the latency of color naming in- 
creases under those circumstances that semantically 
prime the meaning of the words used in the task (e.g., 
self-referent words when the participant performs the 
task in front of a mirror; see Geller & Shaver, 1976). 
Thus the length of latency of naming the color of emo- 
tional words—an effect called emotional interference— 
provides an index of the tendency to selectively attend 
to emotional information in anxiety, which makes the 
task of ignoring the meaning of negatively valenced 
words particularly difficult in anxiety (Williams et al., 
1996). In one of the first studies that tested this hypoth- 
esis, patients with clinical anxiety related to social or 
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physical threat displayed increased latencies in naming 
the color of threatening words, and the magnitude of 
this effect was higher for physically threatening words 
(e.g., “disease,” “cancer”) in patients with physical 
anxiety than for those with social anxiety (Mathews & 
MacLeod, 1985). Similar findings were reported in spi- 
der phobics, who displayed delayed color naming on 
spider-related words, but no difference in the latencies 
on other emotional words compared to healthy control 
participants (Kindt & Brosschot, 1997; Watts, McKenna, 
Sharrock, & Trezise, 1986). Similar effects have been 
replicated in a wide range of anxiety conditions, with a 
grand mean latency difference of 48 ms between emo- 
tional and non-emotional words (Williams et al., 1996). 
However, one of the observations that emerged early 
from emotional Stroop research on anxiety indicated 
that performance of this task is disrupted particularly 
when the words are related to the central theme of 
patients’ anxiety: rape-related words for rape victims 
(Foa, Feske, Murdock, Kozak, & McCarthy, 1991); so- 
cial threat for patients with social phobia (Hope, Rapee, 
Heimberg, & Dombeck, 1990; Mogg, Bradley, Dixon, 
Fisher, Twelftree, & McWilliams, 2000); catastrophe 
themes and physical threat for PD patients (McNally, 
Riemann, Louro, Lukach, & Kim, 1992); and Vietnam 
trauma themes for Vietnam veterans with PTSD (Mc- 
Nally, Kaspi, Riemann, & Zeitlin, 1990). 

Another issue that emerged from this kind of re- 
search is related to whether the emotional interference 
characterizes automatic or strategic modes of informa- 
tion processing. Automatic information processing is 
independent from attentional resources and insensi- 
tive to voluntary control, whereas strategic information 
processing denotes the involvement of both attentional 
mechanisms and voluntary control (McNally, 1995; 
Wells & Mathews, 1994). This issue has been related 
to the specificity of cognitive biases in anxiety and de- 
pression. According to mainstream theories, processing 
is biased toward selective processing of threat at auto- 
matic stages of information processing (e.g., detection 
and preattentional orientation) in anxiety, before that 
information has entered conscious awareness, whereas 
depression involves biased processing of emotionally 
negative information at strategic stages of information 
processing (e.g., elaboration of the meaning), after that 
information has entered conscious awareness (Mathews 
& MacLeod, 1986). Alternatively, anxiety is character- 
ized by cognitive biases in attention (e.g., assessed with 
emotional Stroop tasks), and depression is characterized 
by biased memory (MacLeod, 1990; Mathews, 1990). 

Several approaches have been developed to test 
the prediction of preattentional biases in the emotional 


Stroop task. First, a comparison between supraliminally 
and subliminally presented words was employed (Mogg, 
Bradley, Williams, & Mathews, 1993). In the subliminal 
condition, emotional and neutral words were presented 
for brief intervals (e.g., 1 ms), followed by the supral- 
iminal presentation of meaningless strings of letters (i.e., 
mask) that remained on the screen until participants re- 
sponded. The main finding was that the patients with 
GAD, but not those with major depression, displayed 
significant emotional interference effects in both the su- 
praliminal and subliminal conditions. One of the impli- 
cations of these results concerned the utility of cognitive 
therapy in reducing the unconscious cognitive biases 
toward the processing of threat in anxiety, an issue that 
has been theoretically and empirically addressed by 
cognitive therapists. Similar findings were reported in 
a study that investigated the effects of TA, state anxiety, 
and relevance of emotional words to the stressor (i.e., 
a proximal exam) on emotional Stroop performance 
(MacLeod & Rutherford, 1992). Elevated state anxiety 
increased emotional interference effects on all sublimi- 
nal threatening words in high-TA participants, and it de- 
creased these effects in low-TA participants. In addition, 
elevated state anxiety increased interference effects on 
emotional words unrelated to the exam, but it decreased 
emotional interference on exam-related words—these ef- 
fects were independent of TA. These results were taken 
to indicate that elevated state anxiety increases the au- 
tomatic tendency to selectively process threat in high-TA 
but not low-TA participants. The former are thus charac- 
terized by an “unstable feed forward system” that inten- 
sifies automatic cognitive biases under stress, whereas 
the latter “enjoy the benefits of a homeostatic emotional 
system” that will automatically screen out threatening 
information in order to reduce the level of state anxiety 
(MacLeod & Rutherford, 1992, p. 489). In the supralimi- 
nal condition, high-TA participants displayed a strategic 
tendency to avoid negatively valenced emotional infor- 
mation related to the source of state anxiety, an effect 
that they shared with low-TA participants. This indicated 
strategic control over cognitive biases in high-TA partici- 
pants. The conclusion was that “both high TA normals 
under stress, and clinically anxious patients, may display 
an equivalent automatic pattern of processing selectiv- 
ity, favoring threat related information, but that high TA 
normals alone, unlike clinical patients, may be able to 
reduce the emotional impact of this automatic bias by 
strategically imposing the opposite pattern of selectivity 
on the processing of stress relevant emotional informa- 
tion” (MacLeod & Rutherford, 1992, p. 490). 

A different approach to the selectivity of attention 
in anxiety involved a “separated Stroop task” in which 
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distracter words and target patches of color were pre- 
sented above one another, and participants were in- 
structed to name the color of the patch and ignore 
anything else on the card (Fox, 1993). The words were 
both names of colors (i.e., non-emotional distract- 
ers) that were either congruent or incongruent with 
the color of the simultaneously presented patch and 
words differing in emotional tone, some of which were 
thus emotional distracters. The results indicated that 
high-TA participants displayed longer color-naming 
latencies both when the patches were presented with 
threatening emotional distracters and when the color 
name distracters were presented. It was concluded that 
this indicates the general difficulty that high-TA par- 
ticipants have ignoring distracting information, which 
raises the issue of the specificity of attentional biases 
to threat-related information rather than distracters in 
general. A similar conclusion was reached for GAD 
patients (Mathews, May, Mogg, & Eysenck, 1990). 
However, these studies have not disputed the preat- 
tentional bias toward the processing of threat, which 
has been replicated (e.g., MacLeod & Hagan, 1992; 
for negative results in clinical anxiety, see Buckley, 
Blanchard, & Hickling, 2002; Gotlib, Kasch, Traill, Joor- 
mann, Arnow, & Johnson, 2004). Indeed, in an emo- 
tional Stroop analog with images of faces—faces are 
viewed as more salient signals of social and emotional 
information than words—it has been shown that TA 
influenced emotional interference to masked, but not 
supraliminal fearful, faces, and it also predicted acti- 
vation of the basolateral part of the amygdala during 
the processing of the former emotional stimuli (Etkin 
et al., 2004). Potential explanations for the occasional 
attentional bias in depression, but not anxiety, are re- 
lated to comorbid anxiety in depressed patients, or 
the prolonged exposure conditions (e.g., Gotlib et al., 
2004), which allows for the development of the stra- 
tegic tendency of depressed participants to look lon- 
ger at stimuli related to their sad mood, as well as for 
the early attention to threat in anxious patients to be 
superceded by later avoidance (Mathews & Macleod, 
2005). The brief presentation of words eliminated the 
attentional bias toward negative words (e.g., “hope- 
less,” “misery”) that was found in conditions involving 
naturally occurring or laboratory-induced sad moods, 
and fairly long (e.g., >500 ms) exposure of words 
(Bradley, Mogg, & Lee, 1997). In contrast, the masked 
presentation of words did not affect the attentional bias 
toward threatening words in anxiety, irrespective of the 
sad mood. Therefore, the duration of stimulus exposure 
and the comorbidity of anxiety and depression may ex- 
plain some of the negative results in studies of emo- 


tional Stroop. It has also been suggested that methods 
such as the attentional probe task may be more sensi- 
tive than the emotional Stroop to the attentional bias 
that characterizes anxiety. 

The attentional probe task involves the brief pre- 
sentation of two words or pictures that differ in emo- 
tional tone, in symmetrical locations above and below 
a central fixation point. These stimuli are followed after 
some 500 ms by a small visual probe that appears in 
the location of either word. As soon as they detect the 
probe, participants are supposed to push the button 
that corresponds to the part of the screen in which the 
probe appeared (MacLeod, Mathews, & Tata, 1986). 
As a reflection of their tendency to allocate attention 
to the spatial location in which a threatening stimulus 
appeared, faster responses to probes presented in that 
location are expected in participants with anxiety. Both 
high-TA participants and patients with clinical anxiety 
display speeded detection of the probes that appear in 
the spatial location where threatening stimuli had ap- 
peared (Koster, Crombez, Van Damme, Verschuere, & 
de Houwer, 2004; Wilson & MacLeod, 2003). A series 
of experiments offered evidence that high TA is associ- 
ated with faster detection of probes that occurred in 
the same location as masked threatening faces, but not 
happy faces (Mogg & Bradley, 1999). Moreover, the 
magnitude of this effect increased if the faces were sub- 
liminally presented in the left half of the screen, which 
probably restricted their processing to the right hemi- 
sphere. This observation is in line with the documented 
role of the right hemisphere in emotional surveillance 
and the anterior activation asymmetry theory of affec- 
tive style (e.g., Davidson, 2002). 

The attentional probe has been particularly useful 
in approaching the mechanisms supporting the selec- 
tive allocation of visual attention toward the locus of 
threatening information. Individual differences in atten- 
tional bias have been explained in terms of the level of 
stimulus threat (i.e., “urgency threshold”; Mathews & 
MacLeod, 2005, p. 171) that marks the transition from 
active avoidance to active attention. In a study in which 
location was cued with neutral or angry faces, low lev- 
els of stimulus threat were associated with increased 
latencies to detecting the probe (avoidance), whereas 
high levels of stimulus threat were associated with faster 
detection (vigilance) of the probe (Wilson & MacLeod, 
2003). In addition, the urgency threshold that marked 
the transition from avoidance to vigilance was lower in 
anxious than in non-anxious participants. 

Another mechanism supporting the attentional bias 
in anxiety may be related to difficulty in disengaging 
from the threatening information, instead of selective 
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attention drawn to the locus of the threatening stimuli 
(Fox, Russo, Bowles, & Dutton, 2001). In other words, 
does anxiety modulate how threat draws or holds at- 
tention? Two studies using modified attentional probe 
tasks approached this issue. The first study cued a sin- 
gle spatial location using threatening or non-threatening 
stimuli and hypothesized that the fastened detection of 
probes that appeared in the threat-cued location (i.e., 
so-called valid trials) would indicate facilitated engage- 
ment with threat, whereas slowed detection of probes 
that appeared opposite to threat-cued locations (i.e., 
invalid trials) would indicate facilitated disengagement 
from threat (Derryberry & Reed, 2002). Anxious partici- 
pants were slower in probe detection on invalid threat- 
cued trials, but not faster than non-anxious participants 
in valid threat-cued trials. This seems to support the 
hypothesis of facilitated disengagement from threat in 
the attentional bias characteristic of anxiety. However, 
a follow-up study cued a spatial location using the gaze 
direction of a centrally presented fearful face. Both 
the faster detection of the probe in valid trials and its 
slowed detection in invalid trials were increased in anx- 
ious compared to non-anxious participants (Mathews, 
Fox, Yiend, & Calder, 2003). Therefore, effects of anxi- 
ety on neither the engagement nor disengagement from 
threat can be discarded. Disengagement difficulties may 
predominate when threatening stimuli are encountered 
incidentally (Mathews & MacLeod, 2005). 

The homophone interpretation task investigates ho- 
mophones having both threatening and non-threatening 
meanings (e.g., “guilt-gilt,” “die-dye”), but a distinct 
spelling for each meaning (M.W. Eysenck, MacLeod, 
& Mathews, 1987). The underlying assumption is that 
anxiety biases the interpretation of homophones in favor 
of the threatening meaning. Comparing the percentage 
of spellings that corresponded to the more threatening 
of the two meanings of homophones, it was found that 
patients with GAD, even those who had been recov- 
ered for 6 months, chose the threatening meaning sig- 
nificantly more often than control participants (M. W. 
Eysenck et. al, 1987). Therefore, GAD patients tend to 
interpret ambiguous information in a threatening way. 
Another study used the same task to test whether state 
anxiety influences the degree to which contextual cues 
(e.g., the word “death” or “hair” presented on a screen 
as participants hear the homophone [di]) influence the 
spelling of the word corresponding to the emotional or 
neutral meaning of homophones (Blanchette & Rich- 
ards, 2003). The results indicated that state anxiety in- 
duced when participants are lead to believe that their 
performance is videotaped increased the probability 
that participants would choose to spell the homophone 


according to its emotional meaning when the emotional 
context (e.g., “death” in the example above) was pre- 
sented. This effect was replicated even when the emo- 
tional context was presented subliminally, supporting 
the existence of an automatic bias of anxiety on inter- 
pretation of homophones. 

In the homograph relatedness judgment task, homo- 
graphs offering both threatening and non-threatening 
interpretations (e.g., “stroke,” “conviction”) are first 
presented on a screen. Some 500 ms later, a pair of 
words is displayed, only one of which is semantically 
associated with one of the meanings of the previously 
presented homograph. Participants have to choose the 
word in the pair that is related to the homograph that 
was previously presented, and it is expected that anxi- 
ety accelerates responses when the associate is related 
to the threatening meaning of the homograph (Wilson, 
MacLeod, Mathews, & Rutherford, 2006). 

Both the homophone interpretation task and the 
homograph relatedness judgment task are measures of 
the online interpretations of ambiguous stimuli made 
at the time of their encounter. Other studies have used 
offline measures of interpretation biases concerning 
inferences on ambiguous stimuli presented at other 
times. For instance, one study used emotional and neu- 
tral short passages related to social or evaluative situ- 
ations, followed by a questionnaire that required the 
interpretation of factual details presented in the target 
texts (Brendle & Wenzel, 2004). Particularly when the 
passages were self-relevant, socially anxious individu- 
als made fewer positive and more negative interpreta- 
tions of details in the texts. These offline measures have 
generally shown that anxiety is associated with biases 
toward negative interpretations of ambiguous stimuli 
(Mathews & MacLeod, 2005). For instance, patients 
with PD interpret descriptions of physical sensations as 
symptoms of catastrophic disease (Richards, Austin, & 
Alvarenga, 2001), whereas patients with social phobia 
predict disastrous outcomes for social situations (Stopa 
& Clark, 2000). 

The evidence in favor of memory biases in anxiety 
disorders is mixed. In order to extend the predictions 
of automatic information-processing biases in anxiety 
and strategic-processing biases in depression, many 
studies have investigated both implicit and explicit 
memory. Implicit memory involves indirect tests (i.e., 
without specific instructions for participants to search 
their memory) of information that is learned as an unin- 
tended effect of previous experience. For instance, in a 
common test of implicit memory, participants are asked 
to complete a list of word stems with the first word that 
comes to mind, therefore without any specific referral 
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to the study list that was previously presented. Priming 
is an implicit memory effect that refers to the increased 
probability that the word stems will be completed with 
words that appeared in the study list. Explicit memory, 
on the other hand, refers to consciously controlled re- 
trieval of previously learned information, and it is tested 
by free recall or recognition. 

According to an early theory (Williams, Watts, Ma- 
cLeod, & Mathews, 1988), anxiety disorders are charac- 
terized by orientation to threat during automatic stages 
of information processing, which is expected to increase 
priming of this information, and avoidance of further 
elaboration on threat in strategic stages of informa- 
tion processing, which is expected to decrease explicit 
retrieval of this information. This pattern of bias may 
contribute to pathogenesis of anxiety disorders by pre- 
venting habituation to threatening stimuli. This model 
was consistent with the finding of poorer memory for 
threatening than nonthreatening information (Mogg, 
Mathews, & Weinman, 1987). Actually, GAD patients 
recognized fewer threat words and more nonthreat 
words than controls in this study, which suggested that 
they actively avoid elaborative processing of threat and 
therefore have poorer recall of such information. Simi- 
lar studies investigated implicit and explicit memory bi- 
ases in relation to TA, and with the exception of three 
early studies (Nugent & Mineka, 1994; Reidy & Rich- 
ards, 1997a, 1997b), they found no memory bias (Brad- 
ley, Mogg, & Williams, 1994; Brendle & Wenzel, 2004; 
Calvo et al., 2003; Dalgleish, 1994; Harrison & Turpin, 
2003; Oldenburg, Lundh, & Kivistö, 2002; Reidy, 2004; 
Richards & French, 1991). Another study that compared 
GAD patients with healthy volunteers on tests of explicit 
and implicit memory (Mathews, Mogg, May, & Eysenck, 
1989) found increased priming in the clinical group, but 
no differences in a cued-recall task. Due to its inclu- 
sion instruction (i.e., “Complete the stems with words 
presented in the study list or words that first come into 
mind”), cued recall is taken to rely on both automatic 
and controlled processes of memory (see Toth, Rein- 
gold, & Jacoby, 1994). 

Although studies do not generally support explicit 
memory biases in GAD or social phobia, there is con- 
sistent evidence for explicit memory biases in PD, and 
some degree of support for explicit memory biases in 
PTSD and obsessive-compulsive disorder (OCD; for re- 
view, see Coles & Heimberg, 2002). Several studies indi- 
cated increased free recall and recognition of threatening 
passages and words in PD, in comparison to corre- 
sponding neutral and positive stimuli (Nunn, Steven- 
son, & Whalan, 1984; Cloitre & Liebowitz, 1991). This is 
consistent with clinical observations of the tendency of 


PD patients to report vivid memories of previous threat- 
ening experiences and sensations. Fewer studies have 
investigated implicit memory in PD, and the positive 
findings of memory biases have been limited to cer- 
tain experimental conditions (e.g., low noise), and they 
have not been replicated (see Coles & Heimberg, 2002). 
Better success has been reported in studies of explicit 
memory in PTSD, a disorder that involves intrusive and 
repetitive reexperiences of the trauma. Vietnam veterans 
with PTSD recalled more threatening than nonthreaten- 
ing words (Vrana, Roodman, & Beckham, 1995), and 
in comparison to controls, adult survivors of childhood 
sexual abuse with PTSD recalled fewer of the positive 
and neutral words that they were instructed to remem- 
ber (McNally, Metzger, Lasko, Clancy, & Pitman, 1998). 
Moreover, PTSD patients also displayed increased false 
recall of words associated with those in the study list, 
which may suggest their increased susceptibility to false 
memories (Zoellner, Foa, Brigidi, & Przeworski, 2000). 
Similarly, theories of OCD have implicated memory def- 
icits since the beginning of the 20th century by explain- 
ing checking rituals based on impaired retrospective 
memory. Indeed, OCD patients recalled more negative 
words, which they had been instructed to forget in a di- 
rected forgetting task, than controls (Wilhelm, McNally, 
Baer, & Florin, 1996). However, as concluded by Coles 
and Heimberg (2002), the evidence for memory biases 
in PTSD and OCD is sparse and far from definitive. 

One of the issues that the authors of this review 
have identified as crucial to the development of this 
field is related to the nature of the encoding tasks. Pro- 
cedures that encourage the shallow processing of the 
study material are unlikely to find evidence for explicit 
memory biases. Using a task in which emotional “odd- 
balls” appeared in lists of neutral words, one of our 
studies found that TA did not affect the recall of threat- 
ening “oddballs” but did influence the recall of adjacent 
neutral stimuli (Miu, Heilman, Opre, & Miclea, 2005). 
Therefore, although the recall of threatening stimuli did 
not differ, it retroactively interfered with the ongoing en- 
coding of the immediately preceding neutral stimuli in 
high-TA participants. This increased “emotion-induced 
retrograde amnesia” associated with TA was found 
in free but not cued recall, and it was not influenced 
by the depth of processing. The emotion-induced ret- 
rograde amnesia has been replicated in anxiety-prone 
participants with a common functional polymorphism 
in the regulatory region of 5-HTT gene (Strange, Kroes, 
Roiser, Tan, & Dolan, 2008). 

Recent research has increased the focus on deci- 
sion-making biases in anxiety, and it has been argued 
that these biases play a crucial pathogenetic role in 
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anxiety disorders (Ernst & Paulus, 2005; Miu et al., 
2008; Paulus, 2007). Decision making is a key compo- 
nent of human cognition and behavior, involving the 
ability to choose between possible outcomes associated 
with uncertain benefits and penalties (van Leijenhorst, 
Crone, & Bunge, 2006). One of the best-documented ef- 
fects of anxiety on decision making involves risk per- 
ception and risk avoidance. An early study used a risk 
evaluation task in which participants were supposed to 
evaluate the probability and personal utility of events 
described in several passages (Stober, 1997). High TA 
was associated with increased probabilities and nega- 
tive utilities (i.e., costs) when the events were negative, 
and decreased probabilities and utilities (i.e., benefits) 
when the events were positive. These results suggest 
that anxiety is associated with a pessimistic bias in the 
perception of risk and chance. Similar findings have 
been reported for acute stress disorder, a condition 
that most often develops into persistent PTSD (Harvey 
& Bryant, 1998). Compared with trauma-exposed con- 
trols without acute stress disorder, acute stress disor- 
der patients overestimated the probability of somatic 
and social harm, as well as the adverse effects of such 
negative external events (Smith & Bryant, 2000). Both 
high-TA individuals and patients with anxiety disorders 
also report or display decreased risk taking in subjective 
or behavioral measures of this bias. In one well-known 
experimental risk-taking task (i.e., balloon analog risk 
task), participants can earn financial rewards by pump- 
ing balloons presented on a screen—different balloons 
have variable explosion points, and once a balloon ex- 
plodes, the money deposited for pumping that balloon 
is lost. Anxiety is associated with reduced mean pumps 
per unexploded balloon, which indicates risk aversion 
(Maner et al., 2007). In addition, anxious individuals 
have an increased susceptibility to a decision-making 
error known as the framing bias, which is induced 
when two otherwise equivalent alternatives are phrased 
differently (e.g., participants have to decide whether to 
keep or gamble a sum of money within “gain frames” 
announcing that “provided an initial sum of 50 dollars, 
you gain 20 dollars,” and “loss frames” described as 
“provided an initial sum of 50 dollars, you loose 30 dol- 
lars”). Kahneman and Tversky (1984) found that fram- 
ing biases decision making by inducing risk avoidance 
in the gain frames, and risk taking in the loss frame. 
Recent studies have indicated that these biases are in- 
creased in anxiety, which indicates decreased rational- 
ity in this type of decision making (Lauriola & Levin, 
2001). Increased intolerance for uncertainty is another 
characteristic of decision making in anxiety, which has 
also been implicated in the pathogenesis of GAD (Krain 


et al., 2008). Intolerance for uncertainty correlated with 
amygdala and prefrontal activation in a sample of GAD 
adolescents, which would explain why anxiety biases 
the assessment and formation of preferences among 
possible options (Ernst & Paulus, 2005; Krain et al., 
2008). 

Anxiety has been associated with hyperarousal or 
increased interoception (i.e., homeostatic sensing of the 
internal state of the body), as well as increased top- 
down modulation of interoceptive signals through bi- 
ased attention and interpretation. Accordingly, anxious 
individuals may show “an altered pattern of aversive 
somatic markers during the assessment stage of deci- 
sion making ... , as well as during the experience of 
outcome” (Ernst & Paulus, 2005, p. 602). We recently 
used an Iowa gambling task and psychophysiological 
correlates of emotional response to find this exact pat- 
tern in participants selected for extreme TA (Miu, Heil- 
man, & Houser, 2008). The Iowa gambling task (IGT) 
simulates real-life decision making in the way it fac- 
tors uncertainty of premises and outcomes, as well as 
reward and punishment (Bechara, Damasio, Damasio, 
& Anderson, 1994). It measures the degree to which 
individuals learn to choose small immediate gains as- 
sociated in the long term with smaller losses over large 
immediate gains associated in the long term with yet 
larger losses. High TA was associated with a pattern 
of increased anticipatory skin conductance prior to 
advantageous trials, increased heart-rate deceleration 
to punishment, and impaired decision making. These 
results clearly indicate that high TA is associated with 
defective modulation of somatic signals, coupled with 
disrupted discrimination of advantageous and disad- 
vantageous choices in decision-making tasks involving 
learning from emotional cues. The new field of neu- 
roeconomics promotes multidisciplinary approaches to 
decision-making biases, and therefore further progress 
in the investigation of anxiety-related biases in risk per- 
ception, risk taking, intolerance to uncertainty, assess- 
ment of alternatives, and evaluation and experience of 
outcomes is warranted (Miu et al., 2008; Paulus, 2007; 
see also Rahman, Sahakian, Cardinal, Rogers, & Rob- 
bins, 2001). 

After this brief review of evidence of cognitive bi- 
ases in anxiety disorders, the reader is now prepared to 
have a critical, empirically driven perspective on cogni- 
tive models of anxiety disorders. Remember that these 
models and the experimental approaches to assessing 
cognitive biases have grown in popularity in light of 
the difficulties in differentiating anxiety and depression 
based on self-report measures. An important issue that 
has been broached by cognitive models of anxiety is 
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related to the stage of information processing in which 
biases that are specific to anxiety act. Perhaps the best- 
known theory addressing this issue is that of A. T. Beck 
and Clark (1997), which incorporates previous ex- 
perimental and theoretical work (A.T. Beck, Emery, & 
Greenberg, 1985; Mathews & MacLeod, 1994; McNally, 
1995). According to this theory, the erroneous or biased 
interpretation of stimuli as threatening, as well as the in- 
dividual’s underestimation of coping resources and res- 
cue possibilities in the environment, is a core feature of 
anxiety disorders. Clinical anxiety is viewed as an exag- 
gerated perception of danger that differs only in degree 
from subclinical anxiety. This theory also acknowledges 
that anxiety involves a pattern of cognitive, behavioral, 
subjective, and physiological changes that arise from a 
three-stage information-processing sequence. 

The first stage, or the orienting mode, involves the 
use of automatic processing to detect stimuli and as- 
sign an initial processing priority through the allocation 
of attentional resources. The recognition of emotional 
valence (i.e., positive or pleasant, negative or unpleas- 
ant, and neutral) and personal relevance are the typical 
outputs of this stage of processing. Anxiety disorders 
are characterized by a biased orienting mode, which in- 
volves preferential processing of negatively valenced, 
personally relevant stimuli. 

The second stage, called immediate preparation, 
relies on the activation of a primal mode defined as a 
cluster of schemata. Such a schema is the threat mode, 
a pattern of cognitive, behavioral, and physiological re- 
sponses that seeks to minimize danger and maximize 
safety. The threat mode involves autonomic arousal, 
behavioral mobilization and inhibition, and constriction 
of cognitive processing onto the threatening stimulus, 
as well as the production of repetitive and automatic 
thoughts and images involving threat and danger, and 
feelings of fear. This stage of processing relies on a com- 
bination of automatic and strategic processes that cre- 
ate a conscious impression of threat. This impression is 
based on processing that may occur outside awareness. 
However, the primary threat appraisal or semantic anal- 
ysis of the stimulus begins at this stage. Processing at 
this stage is rigid and dichotomous and associated with 
intolerance to uncertainty and ambiguity. It results in 
preferential processing of negatively valenced informa- 
tion at the expense of positively valenced stimuli, and 
activation of negative automatic thoughts with themes 
of threat and danger. 

The third stage of processing, secondary elabora- 
tion, involves a metacognitive mode and rests on stra- 
tegic processes. Individuals reflect on their anxious 
thoughts, feelings, and sensations, which were activated 


in the primal mode. A type of contextualized processing 
takes over and consequently schemata representing the 
current concerns and personal issues of the individual 
become activated. This stage of information process- 
ing implements a secondary appraisal process in which 
individuals evaluate the availability and effectiveness 
of their coping resources in relation to the perceived 
threat. It can result in the escalation or decline of anxi- 
ety, as well as in a subsidence of anxiety due to escape 
or avoidance behaviors prompted by the primal mode. 
Worry and the search for safety signals are character- 
istic of this stage of strategic elaboration on perceived 
threat. 

Considering that information-processing biases 
arise in automatic stages of information processing, 
it has been argued that cognitive, verbally mediated 
therapy would be ineffective in influencing them. 
While acknowledging that verbal mediation is a nec- 
essary but not sufficient component of any anxiety 
therapy, A.T. Beck and Clark (1997) have nonetheless 
argued that teaching patients a strategy that maximizes 
elaboration and reflection on their threat-related cog- 
nitions can be beneficial. Indeed, a study that com- 
pared Beck’s cognitive-behavioral therapy (CBT) and 
behavior therapy (i.e., learning to control symptoms 
through relaxation, reducing avoidance of threatening 
stimuli through graded exposure, building confidence 
through reengagement in pleasurable and rewarding 
activities) indicated that the former type of therapy is 
more effective than the latter in GAD, with improve- 
ments in most of the measures of anxiety, depression, 
and cognitions that were taken (Butler, Fennell, Rob- 
son, & Gelder, 1991). Other studies have shown that 
cognitive-behavioral therapy in the test-retest interval 
reduces interference of masked threat words in emo- 
tional Stroop tasks, and the degree of this reduction 
correlates with reductions of anxious thoughts that 
persist at follow-up (Mathews, Mogg, Kentish, & Ey- 
senck, 1995; Mogg, Bradley, Millar, & White, 1995; 
but see also Devineni, Blanchard, Hickling, & Buckley, 
2004). Even treatment with SSRIs reduces interpretive 
biases in a homophone interpretation task, and this 
effect on cognitive biases correlates with reductions 
of self-reported anxiety (Mogg, Baldwin, Brodrick, & 
Bradley, 2004). Therefore cognitive biases reflect relief 
from anxiety symptoms. 

The direct test of the hypothesis that cognitive bi- 
ases play a causal role in anxiety disorders has come 
from studies that manipulated cognitive biases and 
measured their impact on psychopathology. These stud- 
ies have only recently begun, but their results are al- 
ready promising. For instance, a four-session training 
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to interpret descriptions of ambiguous events in an 
increasingly positive manner reduced TA (Mathews, 
Ridgeway, Cook, & Yiend, 2007). Using parallel ver- 
sions of the attentional probe task, in which probes 
always appear in the location of the threat or neutral 
word, another important study indicated that the train- 
ing with these probes led to faster or slower detection 
of the probes that replaced threat or nonthreat words, 
respectively. Moreover, the latter bias predicted lower 
increases in negative mood in a subsequent stressful 
anagram task (MacLeod, Rutherford, Campbell, Ebs- 
worthy, & Holker, 2002). Similar trainings designed to 
induce attentional avoidance of threat in high-TA stu- 
dents predicted decreased state anxiety in response to 
an impending examination (Mathews & MacLeod, 2002; 
MacLeod, 2008). The reduction of interpretive biases 
of ambiguous passages also induced decreased anxi- 
ety reactivity to a stressful video (Wilson et al., 2006). 
These data provide strong support for causal contribu- 
tions of cognitive biases to anxiety. The extension of 
these studies to clinical anxiety is warranted. Testing 
the impact of cognitive bias reduction on a wider array 
of anxiety symptoms (e.g., subjective, behavioral, and 
physiological) will consolidate the clinical potential of 
these experimental interventions. Indeed, it may turn 
out that “cognitive processing bias may be the com- 
mon pathway underlying reductions in vulnerability to 
emotional disorders, whether due to medication, cogni- 
tive training, or conventional psychological treatment” 
(Mathews & MacLeod, 2005, p. 187). 

However, investigations of the biased automatic 
processing of negatively valenced stimuli (i.e., the 
valence hypothesis) and specificity of themes in self- 
reported automatic thoughts of anxiety patients (i.e., 
the cognitive content hypothesis) have been chal- 
lenged. An emotional Stroop task with masked and 
unmasked presentation of the stimuli has been used 
to investigate the two hypotheses in PTSD and PD 
(Buckley et al., 2002). The results indicated no bias 
in color naming of threat words in the masked ver- 
sion of the emotional Stroop task. PTSD but not PD 
patients only showed interference effects on nega- 
tively valenced stimuli in the unmasked versions of 
the task. In contrast, the cognitive content hypothesis 
was supported in this study, with PD patients show- 
ing increased interference effects on unmasked dis- 
order-specific threatening stimuli. Other studies have 
challenged even the cognitive content hypothesis. A 
meta-analysis of 13 studies indicated that depression 
and anxious cognitive content share most of their vari- 
ance, with an average correlation across studies of .66 
(R. Beck & Perkins, 2001). 


Whereas the empirical support for the important 
contribution of cognitive biases to anxiety disorders is 
extensive and sound, the studies that reported negative 
findings suggest that these contributions may differ be- 
tween anxiety disorders. In addition, they also highlight 
the possibility that anxiety disorders arise from inter- 
actions among different representational systems (Dal- 
gleish, 2004). Specific cognitive models emphasizing the 
role of catastrophic misinterpretation of bodily sensa- 
tions and panic self-efficacy in PD (Casey, Oei, & New- 
combe, 2004; D.M. Clark, 1986), increased self-directed 
attention triggered by social situations, and decreased 
attention to positive external cues in social anxiety have 
thus been developed for each of the anxiety disorders 
(for review, see Mathews & MacLeod, 2005). These 
models explain why these patients anticipate negative 
reactions from others and fail to effectively encode ac- 
tual social feedback (Alden & Taylor, 2004; D.M. Clark 
& Wells, 1995; Rapee & Heimberg, 1997), disorganized 
memory representation induced by extreme emotions 
experienced at the time of trauma, in interaction with 
premorbid intelligence in PTSD (Brewin & Holmes, 2003; 
Buckley, Blanchard, & Neill, 2000; Dalgleish, 2004), and 
negative beliefs about worry or metacognitive “worry 
about worry” in GAD (Borkovec & Roemer, 1995). How- 
ever, even in regard to these specific models, it has been 
argued that the incorporation of research on the impact 
of early learning histories, temperamental vulnerabili- 
ties, personality risk markers, and inefficient emotion 
regulation strategies is long overdue (Amstadter, 2008; 
Brandes & Bienvenu, 2006; Gross, 1998, 2002; Mineka 
& Zimbarg, 2006). The consideration of these factors 
has started to inform strategies for prevention of anxiety 
disorders (Bienvenu & Ginsburg, 2007; Feldner, Zvolen- 
sky, Babson, Leen-Feldner, & Schmidt, 2008; Feldner, 
Zvolensky, & Schmidt, 2004). 


GENETIC AND PHYSIOLOGICAL MARKERS 
IN ADULT ANXIETY DISORDERS 


The recent empirical and methodological integration 
of human genetics and neuroscience has started to 
result in major advances in our understanding of the 
biology of human mental health and disease (Hariri & 
Lewis, 2006). A wide array of methods and approaches 
has been applied in multidisciplinary investigations of 
anxiety disorders, including twin and adoption studies, 
genetic linkage and genetic association studies, and elec- 
trophysiological and functional neuroimaging studies. 
The genetic contributions to a trait or disease 
have been investigated in three main types of research 
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designs pertaining to behavioral and molecular genet- 
ics. First, twin and adoption studies compare monozy- 
gotic and dizygotic twins raised together and apart to 
determine what part of the variance of a trait or disease 
can be attributed to additive and non-additive genetic 
effects, as well as shared (family-wide) and non-shared 
(individual-specific) parts of the environment (Plomin, 
DeFries, McClearn, & McGuffin, 2008). For instance, a 
twin study indicated moderate (31%) genetic effects, 
minimal shared environmental effects (15%), and sub- 
stantial non-shared environmental effects (54%) for TA 
(Lau, Eley, & Stevenson, 2006). Therefore, most of the 
variance in TA is accounted for by genetic influences 
(e.g., polymorphisms in the 5-HTT gene) and family- 
wide factors such as dysfunctional early parent-child 
relationships, neighborhood conditions, and the socio- 
economic status of the parents (Carlson & Sroufe, 1995; 
Caspi, Taylor, Moffitt, & Plomin, 2000; Miech, Caspi, 
Moffit, Wright, & Silva, 1999). Studies comparing the 
prevalence of panic among relatives of PD probands 
and the relatives of controls have consistently indicated 
high familial loading of this disorder. For instance, a 
meta-analysis of 13 such studies found that the lifetime 
prevalence of panic was 10.7% among the relatives of 
PD probands, compared to 1.4% among the relatives 
of healthy controls—this gives a relative risk of 6.8 for 
PD (Gorwood, Feingold, & Ades, 1999). Indeed, twin 
studies of PD estimated heritability of PD to be as high 
as 44%, which places this disorder at the top of heri- 
table anxiety disorders (Kendler, Walters, Neale, Kes- 
sler, Heath, & Eaves, 1995). Family and twin studies 
of specific phobia have reported that the relative risk 
for phobia is 3.1, and the estimated heritability is 35% 
(Fyer, Mannuzza, Chapman, Martin, & Kleon, 1995; 
Kendler, Neale, Kessler, Heath, & Eaves, 1992a). There 
are few such studies on the other anxiety disorders, and 
the results have been rather inconsistent (for review, 
see Merikangas & Pine, 2002). 

The other two approaches to determining the ge- 
netic influence on a certain trait or disease are genetic 
linkage and genetic association studies. The former first 
determines if a specific DNA sequence from a certain 
chromosome is related to a trait or disease and then 
involves sequencing the genes in that portion of the 
chromosome in order to identify the variations (e.g., 
functional mutations or polymorphisms) that modify 
the functions of those genes in a manner that signifi- 
cantly influences the trait or disease under study. Ge- 
netic polymorphisms occur in >1% of a population, 
and they are thus more likely than less frequent mu- 
tations to influence the variance of a trait or disease 
in that population. For instance, the linkages of PD to 


mutations in adrenergic receptor or gamma-aminobu- 
tyric acid receptor A loci have been investigated, and the 
results were negative (Schmidt, Zoega, & Crowe, 1993; 
Wang, Crowe, & Noyes, 1992). Even genomic surveys 
that used 600 markers with known chromosomal loca- 
tions (i.e., they serve as probes for the chromosomal lo- 
cation of the DNA sequence of interest) found no genetic 
linkage in PD. This lack of success in genetic linkage of 
anxiety disorders is probably related to factors such as 
their etiologic and phenotypic heterogeneity, the lack 
of reliable diagnostic thresholds, and their comorbid- 
ity with other forms of psychopathology (Merikangas 
& Pine, 2008). On the other hand, genetic association 
studies have identified several genetic polymorphisms 
that influence the behavioral and neurophysiological 
phenotype of anxiety. In these studies, the variants of 
genes that are known to influence a trait or disease are 
identified, and the frequency of alleles in samples with 
or without that trait is determined. 

A growing body of literature has investigated the 
influence of certain polymorphisms on various pheno- 
typic aspects that are relevant to disease. One of the 
goals of these studies has been to focus on functional 
polymorphisms of the genes related to the neurotrans- 
mitter system that is targeted by the standard medica- 
tion for a disease (e.g., SSRIs). Consequently, many 
genetic association studies have investigated genetic 
polymorphisms in the genes encoding the synthesizing 
and catabolizing enzymes, pre- and postsynaptic recep- 
tors, and molecules controlling intracellular trafficking 
and extracellular transport of 5-HT. For instance, 5-HTT 
is the initial molecular target of SSRIs that have antide- 
pressant and anxiolytic functions. Its gene (SLC6A4) is 
located on chromosome 17q11-12 and encodes a trans- 
membrane protein involved in the reuptake of 5-HT in 
the presynaptic neuron following its exocytosis to the 
synaptic cleft (Lesch, Wolozin, Murphy, & Reiderer, 
1993; Ramamoorthy et al., 1993). We know of two 
polymorphic regions of 5-HTT: a 44-bp insertion/dele- 
tion polymorphism (5-HTTLPR, where LPR stands for 
“linked polymorphic region”) in the promoter region 
of the gene, and a variable number of tandem repeats 
in the second intron of the gene (VNTR-in2; Hranilovic 
et al., 2004; Lesch et al., 1996). 5-HTTLPR alleles are 
commonly composed of either 14 or 16 repeated ele- 
ments (Heils et al., 1996). The latter, called a long (L) 
allele, is more than twice as active as the former, called 
a short (S) allele, in terms of 5-HTT expression and 
uptake of 5-HT by platelets (Lesch et al., 1996). Lesch 
et als landmark study also reported that 5-HTTLPR 
accounts for 7%-9% of the heritable variance of indi- 
vidual differences in anxiety, with the S homozygotes 
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displaying increased TA. Further studies have shown 
that S homozygotes display better therapeutic response 
to SSRIs, hyperactivation of the amygdala during the 
processing of threatening stimuli (e.g., fearful faces), 
and reduced volume of the gray matter in the anterior 
cingulate cortex and amygdala (Hariri et al., 2002; Heinz 
et al., 2007; Pezawas et al., 2005). Studies on the in- 
fluence of 5-HTTLPR on autonomic responses have 
offered inconclusive results to date (Schmidt, Storey, 
Greenberg, Santiago, Li, & Murphy, 2000). 

Recent research has identified a single nucleotide 
polymorphism within the L allele of 5-HTTLPR itself, 
and the observation that one of the alleles (Lo) is low 
functioning in comparison to the L, allele (Hu et al., 
2006) has led to more reliable findings in regard to 
the response to SSRIs among individuals with social 
anxiety (Stein, Seedat, & Gelernter, 2006). It has been 
suggested that the effects of low-functioning alleles of 
5-HTTLPR develop particularly in individuals who are 
systematically exposed to stressors (Gunthert, Conner, 
Armeli, Tennen, Covault, & Kranzler, 2007). Almost a 
quarter of the individuals who have a stressful job and 
report symptoms of anxiety or depression are carriers 
of the S allele of S-HTTLPR (Caspi et al., 2003). Indeed, 
the risk of GAD is almost double for individuals who 
have stressful jobs (Melchior, Caspi, Milne, Danese, 
Poulton, & Moffitt, 2007), of whom those carrying a 
low-functioning allele of 5-HTTLPR may be the most 
exposed. In addition, the VNTR-in 2 polymorphism in 
5-HTT gene has been shown to contribute to anxiety 
disorders (e.g., OCD) and other psychiatric conditions 
with a major stress component (Ogilvie et al., 1996; 
Wendland et al., 2008). The alleles of this polymor- 
phism contain 9, 10 (i.e., S alleles), or 12 (i.e., L alleles) 
copies of 16- or 17-bp repeats in the second intron of the 
5-HTT gene. It is likely that additional sources of varia- 
tion in this and other genes (e.g., tryptophan hydroxy- 
lase, 5-HT receptors 1A and 2A) will be uncovered, and 
these may also prove to influence the 5-HT regulation 
of the stress response and its contribution to anxiety 
disorders. In light of the estimated 100 such polymor- 
phisms that contribute to the variance of complex traits 
and polygenic diseases, the current focus is on studying 
epistatic interactions between these and other genetic 
polymorphisms (Brown & Hariri, 2006; Canli & Lesch, 
2007; also see Table 13.1). The great potential of these 
studies comes in part from the wide diversity of mea- 
sures by which the anxious phenotype can be related to 
genetic polymorphisms. 

Electrophysiological measures have been exten- 
sively used to characterize the phenotype associated 
with anxiety disorders. These measures index auto- 


nomic and central nervous system correlates of emo- 
tional responses. It has long been held that exaggerated 
fear responses are common to all anxiety disorders. 
With the success of animal models in documenting the 
involvement of the amygdala and adjacent structures in 
fear (see Davis, 1998; LeDoux, 2000), one of the most 
extensively used psychophysiological measures has 
been the fear-potentiated startle. There are at least two 
reasons for the popularity of this measure: it relies on 
the activation of the amygdala, and it can be measured 
in both animals and humans. The human startle reflex 
is a series of unconditioned motor responses (i.e., for- 
ward thrusting of the head, a descending flexor wave 
reaction extending through the trunk and knees) to 
an intense and unexpected stimulus (Landis & Hunt, 
1939). In humans, a brief (e.g., 40 ms) and loud (i.e., 
90-115 dBA) burst of white noise (i.e., the startle probe) 
is presented, and the eye blink, the most consistent 
component of the startle pattern (Grillon, 2002), is re- 
corded in order to measure the latency and magnitude 
of the startle reflex. The fear-potentiated startle refers 
to the increased latency and magnitude of the startle re- 
flex during aversive states, such as those elicited by the 
anticipation of an electric shock. Whereas the startle 
reflex relies on a simple reflex arc (i.e., cochlear root 
neurons, neurons in the nucleus reticularis pontis cau- 
dalis, and motoneurons in the spinal cord), the fear- 
potentiated startle relies on an additional projection 
from the central nucleus of the amygdala to the nucleus 
reticularis pontis caudalis (Grillon, 2002). In light of the 
demonstration that negatively valenced stimuli (e.g., af- 
fective pictures) presented before the startle probe po- 
tentiates startle response (Lang, Bradley, & Cuthbert, 
1990), the potentiation of the startle reflex has been 
used as an objective index of the perceived aversive- 
ness of a stimulus and the cognitive bias toward threat. 
Pictures of spiders for spider phobics (de Jong, Visser, & 
Meckelback, 1996), anticipation of public speaking for 
individuals with social anxiety (Cornwell, Johnson, Be- 
rardi, & Grillon, 2005), emotional imagery for individu- 
als with PD (Cuthbert, Drobes, Patrick, & Lang, 1994), 
and verbal threat or administration of the probes in a 
dark environment for PTSD patients (Grillon, Morgan, 
Davis, & Southwick, 1998a, 1998b) have been shown 
to potentiate the startle reflex. Therefore, elevated fear- 
potentiated startle seems to support the hyperactivity of 
the amygdala in anxiety disorders (see Cuthbert, Lang, 
Strauss, Drobes, Patrick, & Bradley, 2003; Grillon, 2002; 
Lang, 1995). 

Psychophysiological measures of autonomic func- 
tions have also been useful in describing anxiety dis- 
orders. They have been used to test the assumption 
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neurotrophic factor 
(BDNF): neurotrophic 
factor that contributes to 
neural development and 
plasticity 


Notes: The references are only illustrative. SNP = single nucleotide polymorphism; VNTR = variable-number tandem repeat. 


Val/Val genotype 

is associated with 

3-4 times higher COMT 
activity compared to 
Met/Met; the former 
genotype is associated 
with higher amygdala 
and prefrontal activation 
to emotional faces in 
panic disorder patients 


Met/Met is associated 
with lower neuroticism 


(Baekken, Skorpen, 
Stordal, Zwart, & 
Hagen, 2008; 
Domschke et al., 2008; 
Lotta et al., 1995; 
Wray et al., 2008) 


(Hunnerkopf, Strobel, 
Gutknecht, Brocke, & 
Lesch, 2007) 
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of tonic or phasic hyperarousal in anxiety. Heart-rate 
variability (HRV) is a non-invasive electrocardiographic 
index of the autonomic control of the heart, which has 
been studied extensively in anxiety disorders (Cohen, 
Matar, Kaplan, & Kotler, 1999; Friedman & Thayer, 
1998; Friedman, Thayer, Borkovec, Tyrrell, Johnson, & 
Columbo, 1993; Gorman & Sloan, 2000). HRV reflects 
oscillations in the interval between consecutive heart- 
beats, and it results from the dynamic or homeostatic 
interaction of sympathetic and parasympathetic (vagal) 
inputs to the sinoatrial node (Braun, Kowallik, Freking, 
Hadeler, Kniffki, & Meesmann, 1998; Robinson, Ep- 
stein, Beiser, & Braunwald, 1966). To date, the relation- 
ships between sympathetic and vagal influences on the 
heart are not completely understood (Eckberg, 1997). 
However, a reduction in the parasympathetic innerva- 
tion is considered to leave the heart exposed to unop- 
posed stimulation by the sympathetic nervous system, 
and consequently vulnerable to ventricular arrhythmia 
and sudden death (Gorman & Sloan, 2000). The analy- 
sis in the frequency domain involves the distribution 
of oscillations in at least two frequency bands and the 
determination of power in each of these bands. Power 
in the high-frequency band ("0.15-0.4 Hz in adults) has 
been associated with respiratory sinus arrhythmia and 
is considered to reflect vagal modulation of the heart, 
whereas power in the low-frequency band (0.05-0.15 
Hz) probably reflects a complex interplay between sym- 
pathetic and vagal influences (Eckberg, 1997; Kingwell, 
Thompson, Kaye, McPherson, Jennings, & Esler, 1994; 
Malik et al., 1996). Reduced HRV in anxiety and affec- 
tive disorders is empirically supported. For instance, 
several studies have reported that HRV is reduced in pa- 
tients with panic disorder (Klein, Cnaani, Harel, Braun, 
& Ben-Haim, 1995; Sullivan, Kent, Kleber, Martinez, Ye- 
ragani, & Gorman, 2004; Yeragani et al., 1991) and even 
the children of patients with panic disorder (Srinivasan, 
Ashok, Vaz, & Yeragani, 2002). Patients who reported 
frequent severe panic attacks showed reduced HRV in a 
variety of laboratory conditions (e.g., quiet rest, shock 
avoidance, face immersion, isoproterenol infusions) 
and a dominant sympathetic control of heart rate asso- 
ciated with reduced vagal tone (Friedman et al., 1993; 
Yeragani, Pohl, Srinivasan, Balon, Ramesh, & Berchou, 
1995). High TA is also associated with reduced HRV, de- 
creased vagal tone, and higher vagal withdrawal during 
mental stress (Bleil, Gianaros, Jennings, Flory, & Ma- 
nuck, 2008; Miu, Heilman, & Miclea, 2008). Also, low 
HRV predicts exaggerated startle responses to threat of 
shock in both healthy participants selected for TA and 
PD patients (Melzig, Weike, Hamm, & Thayer, 2008). 
Various other psychophysiological indices have 
shown their utility in distinguishing between anxiety 


disorders. For instance, GAD and PD patients may re- 
port similar levels of anxiety symptoms under stressful 
conditions (i.e., a mental arithmetic task and images of 
severe panic attacks), but the latter, or at least a sub- 
group, can be distinguished by lower levels of end-tidal 
CO, at baseline, which seem to suggest a chronic state 
of relative hypocapnia (Hegel & Ferguson, 1997). On 
the other hand, GAD patients seem to be more sensitive 
to changes in physiological arousal, since it was shown 
that they can detect significantly more of changes in skin 
conductance fluctuations (i.e., resulting from the sym- 
pathetic stimulation of sweat gland secretion) during 
a signal detection task (Andor, Gerlach, & Rist, 2008). 
In comparison to PD, PTSD patients display decreased 
parasympathetic regulation of the heart (i.e., respira- 
tory sinus arrhythmia) and increased sympathetic activ- 
ity (i.e., skin conductance amplitude) at baseline, but 
blunted electrodermal responses under threat-of-shock 
conditions (Blechert, Michael, Grossman, Lajtman, & 
Wilhelm, 2007). Indeed, a recent meta-analysis indi- 
cated increased resting heart rate, which may reflect re- 
duced parasympathetic control over the heart and slow 
skin conductance habituation to startling probes, as 
well as larger facial muscle and heart-rate responses to 
idiographic trauma cues (Pole, 2007; see also Lindauer, 
van Meijel, Jalink, Olff, Carlier, & Gersons, 2006). 

Psychophysiological recordings during exposure 
to stressful conditions have also provided interesting 
insight into phobia. Blood pressure increases more 
in anxiety and anger than in happy states, and it has 
been suggested that these emotional effects may be fa- 
cilitated in individuals with more labile blood pressure 
(James, Yee, Harshfield, Blank, & Pickering, 1986). The 
case study of a patient with PD with agoraphobia indi- 
cated that systolic blood pressure during exposure to 
the anxiogenic situation (i.e., traveling on a chairlift) 
strongly (and positively) correlates with stress (Lewis 
& Drewett, 2006). Other studies show that high TA is 
associated with increased heart rate during preparation 
of a to-be-evaluated speech, and the same is true for 
social phobia (Gonzalez-Bono, Moya-Albiol, Salvador, 
Carrillo, Ricarte, & Gomez-Amor, 2002; Hofmann, New- 
man, Ehlers, & Roth, 1995; but see Mauss, Wilhelm, & 
Gross, 2003). 

Electroencephalography (EEG) recordings and func- 
tional neuroimaging have been used extensively to study 
central neurophysiological markers of anxiety disorders. 
The frontal lateralization of EEG power in the alpha band 
(i.e., 8-13 Hz) has been related to emotional valence, 
motivation, and affective style (Davidson, 2003; Harmon- 
Jones, 2003; Heller, 1993). Decreases in EEG alpha 
power suggest increases of cortical activity induced by 
the thalamic suppression of alpha waves (Larson et al., 


Anxiety Disorders in Children and Adults: A Cognitive, Neurophysiological, and Genetic Characterization 325 


1998). Greater right-to-left frontal EEG alpha power 
reflects processing of positive valence and approach- 
related motivational tendencies, whereas greater right- 
to-left frontal EEG alpha power reflects processing of 
negative valence and withdrawal-related motivational 
tendencies. There is much controversy regarding the de- 
gree to which the frontal asymmetry of EEG alpha power 
reflects emotional valence (the valence-arousal hypothe- 
sis) or motivational direction (the approach-withdrawal 
hypothesis). However, the correlation of the right rest- 
ing frontal EEG alpha power and a negative affective 
style characterized by reduced emotional resilience is 
extensively supported. For instance, people with high 
TA (Petruzzello & Landers, 1994), social phobia (David- 
son, Marshall, Tomarken, & Henriques, 2000), and PD 
(Wiedemann, Pauli, Dengler, Lutzenberger, Birbaumer, 
& Buchkremer, 1999) and even children whose parents 
have social phobia (Campbell, Schmidt, Santesso, Van 
Ameringen, Mancini, & Oakman, 2007) show increased 
right-lateralized frontal EEG alpha power, and a recent 
meta-analysis confirmed moderate effects of anxiety on 
this EEG index (Thibodeau, Jorgensen, & Kim, 2006). 
Benzodiazepines reverse the pattern of frontal activity 
in monkeys, and the degree to which the greater rela- 
tive right frontal activation changes into greater rela- 
tive left frontal activation correlates with reductions in 
behavioral signs of anxiety (Davidson, Kalin, & Shel- 
ton, 1992). An optical neuroimaging study confirmed 
the relationship between anxiety and frontal activation 
asymmetry. During a state of anticipatory anxiety, the 
levels of oxyhemoglobin, which indicates a local rise 
in energy demands, increased more in the right than in 
the left medial prefrontal cortex. This increase was posi- 
tively correlated with individual differences in anxiety 
(Morinaga et al., 2007). 

Following Heller’s suggestion (Heller, Nitschke, 
Nitschke, Etienne, & Miller, 1997; but see Mathersul, 
Williams, Hopkinson, & Kemp, 2008) that subtypes of 
anxiety are associated with different patterns of cere- 
bral activation asymmetry (i.e., anxious arousal is as- 
sociated with greater right posterior activation whereas 
anxious apprehension is associated with greater left 
anterior activation), it has been reported that arousal 
symptoms correlate with right-sided parietal activation 
in PTSD female Vietnam War nurse veterans (Metzger 
et al., 2004). Other EEG-derived measures have also 
been applied in studies of anxiety disorders. For in- 
stance, frontal midline theta activity, which has been 
shown to reflect feelings of relief from anxiety during 
mental tasks, correlates with reductions in anxiety 
symptoms in GAD (Suetsugi et al., 2000). 

Given the fact that TA is substantially genetic in 
nature, one would expect it to be associated with differ- 


ences in brain structure and function. Indeed, an early 
magnetic resonance spectroscopy study indicated that 
TA is associated with higher concentrations of the ex- 
citatory neurotransmitter precursor N-acetylaspartate 
in the orbitofrontal cortex (Grachev & Apkarian, 2000). 
Subsequent neuroimaging work supported the view 
that TA is associated with structural and functional 
differences in the neural structures related to emotion 
and emotion regulation, particularly in the temporal 
and frontal lobe. For instance, a recent magnetic reso- 
nance imaging (MRI) study showed that both women 
and men with high TA displayed reduced volume of 
the right hippocampus; however, only the women also 
had reduced volume of the left anterior prefrontal cor- 
tex (Yamasue et al., 2008). TA has also been negatively 
correlated with resting regional cerebral blood flow in 
the left parahippocampal gyrus and orbitoinsular junc- 
tion, as well as other regions in the frontal, temporal, 
and parietal cortex (Sugiura et al., 2000). Finally, func- 
tional MRI studies have indicated that activity in fron- 
tal and medial temporal lobe structures also varies as 
a function of TA in cognitive tasks. TA was correlated 
with anterior cingulate response to emotionally positive 
stimuli (Canli, Amin, Haas, Omura, & Constable, 2004; 
for discussion, see Hamann & Harenski, 2004). Also, 
TA predicted activation of the basolateral amygdala to 
subliminally processed fearful faces (Etkin et al., 2004; 
see also Mujica-Parodi et al., 2009). 

Amygdala hyperactivity during symptom provoca- 
tion or negative emotional processing has been suppor- 
ted by functional neuroimaging studies in individuals 
with PTSD, social anxiety, specific phobia, OCD, and 
PD. A recent meta-analysis that included functional 
neuroimaging studies in individuals with PTSD, social 
anxiety, and specific phobia analyzed the shared and 
specific neural activity in these conditions and tested 
whether data across studies support the view that 
limbic dysregulation is associated with prefrontal dys- 
functions (Etkin & Wager, 2007). In various emotional 
processing conditions (e.g., emotional Stroop, reading 
of emotional passages, viewing of emotional pictures 
or emotional videos), patients with all three anxiety 
disorders displayed amygdala hyperactivity. The ven- 
tromedial prefrontal cortex, rostral anterior cingulate 
cortex, and thalamus were hypoactivated in PTSD and 
the activation of the former also correlated negatively 
with symptom severity in PTSD, but not social anxiety 
or phobia. Compared with PTSD, the hyperactivation of 
the amygdala was more specific to phobia, whereas the 
hyperactivation of the insula was common to phobia 
and social anxiety. This meta-analysis also found evi- 
dence of consistent correlation between ventromedial 
prefrontal cortex hypoactivity and amygdala and insula 
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hyperactivity. It was concluded that all three disorders 
involve exaggerated activation of the amygdala, but in 
addition, PTSD also involves dysfunctions of the neural 
circuits associated with emotion regulation (see Etkin, 
Egner, Peraza, Kandel, & Hirsch, 2006; Goldin, McRae, 
Ramel, & Gross, 2008). Although functional neuroimag- 
ing studies on clinical populations are limited by typical 
small sample sizes, heterogeneity in task design (e.g., 
block, single trial, or event-related designs), and pa- 
tient characteristics (e.g., inherent comorbidity), meta- 
analyses allow us to determine the reliability of effects. 
This way, the identification of neural markers may help 
describe the mechanisms that are shared and specific 
to anxiety disorders, which will likely affect diagnosis, 
nosology, and development of new therapies in the fu- 
ture. 


CHILDHOOD ANXIETY: EARLY 
VULNERABILITY MARKERS 


Developmental studies have contributed to a life span 
perspective on the psychopathology of anxiety dis- 
orders. These disorders have typically been shown to 
begin early in life (Gregory, Caspi, Moffitt, Koenen, 
Eley, & Poulton, 2007; Kessler, Berglund, Demler, Jin, 
& Walters, 2005; Pine, Cohen, & Gurley, Brook, & Ma, 
1998). Current approaches to pediatric anxiety (e.g., 
Pine, 2007; Vasey & Dadds, 2001) combine information 
from genetics, affective neuroscience, and clinical work, 
generating an information-processing framework to 
characterize cognitive functioning in this disorder. Such 
an approach attempts to reveal the mechanisms through 
which an early vulnerability status, combined with spe- 
cific environmental experiences, can modify the neural 
circuitry underlying fear-related behaviors throughout 
development. 

This section attempts to provide a state-of-the-art 
overview of current findings regarding early vulnerabil- 
ity signs for development of anxiety disorders in the 
clinical but also in the nonclinical at-risk population. 
The main findings suggest the fluidity of anxiety dis- 
orders throughout the life span, underscoring the need 
for a developmental perspective. A second premise is 
that vulnerability markers at different levels (genetic, 
neurological, behavioral) are connected to families of 
disorders rather than to a specific outcome (Pine, 2007). 
The following multilevel analysis of the vulnerability 
factors identified during childhood and adolescence 
will complement the preceding section on adult risk 
factors with the dynamics of anxiety disorders through- 
out development. The overall aim is to assist the clini- 


cian (viewed as a scientist-practitioner) in identifying 
early (often cumulative) risk factors for development of 
anxiety disorders, and to inform developmentally tuned 
prevention and intervention programs. 


EPIDEMIOLOGY AND DIAGNOSTIC 
FEATURES 


The early manifestations of anxiety disorders partially 
overlap with a typical pattern of fear development dur- 
ing childhood and adolescence. This normative onto- 
genetic parade (Scarr & Salapatek, 1970) consists of 
separation anxiety (6-22 months); stranger anxiety 
(6-24 months); fear of unfamiliar peers (20-29 months); 
fears of animals, darkness, and imaginary entities (2-6 
years); performance anxiety (6-12 years); fear of physi- 
cal harm and injury (8-16 years); and social anxiety 
(12-18 years; Egger & Angold, 2006; Pennington, 2002). 
An exaggeration of such typical concerns in terms of 
intensity or persistence beyond these age intervals in- 
dicates a potential anxiety disorder. Thus, there is a 
parallel ontogenetic scenario in the onset of specific 
subtypes of clinical anxiety: separation anxiety and 
specific phobias in middle childhood (ages 7-9), over- 
anxious disorder in late childhood (10-13 years), social 
phobia in middle adolescence (15-16 years), and panic 
attacks in late adolescence (17-18 years), as reviewed 
by Merikangas and Pine (2002). 

The classification of childhood anxiety disor- 
ders mimics the adult symptoms clustering in DSM-IV 
(American Psychiatric Association, 1994) and the tenth 
edition of the International Classification of Diseases 
(World Health Organization, 1992). According to DSM 
IV, separation anxiety disorder (SAD) is the only con- 
dition that is specifically classified as a “disorder first 
diagnosed in infancy, childhood or adolescence.” An 
overview of diagnostic criteria and prevalence informa- 
tion for childhood anxiety disorders is beyond the scope 
of this chapter, but we refer the reader to comprehensive 
reviews by Cartwright-Hatton, McNicol, and Doubleday 
(2006); Schniering, Hudson, and Rapee (2000); Weems 
and Stickle (2005); and Vallance and Garralda (2008). 
Egger and Angold (2006) present an overview of the 
scarce research regarding preschool anxiety disorders 
and their assessment and treatment. 

Under the general label of “childhood anxiety dis- 
orders” we refer to the DSM-IV nosological categories 
of SAD, panic disorder, selective mutism, OCD, GAD, 
social phobia, specific phobias, and PTSD. However, 
most of the developmental research has been conducted 
using diagnostic criteria from the DSM-III (American 
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Psychiatric Association, 1980), which has been shown 
to be relatively consistent (Kendall & Warman, 1996) 
with the newer categories in the DSM-IV (one essential 
change in the latter is the requirement of evidence of 
impairment for an anxiety disorder to be diagnosed). 
Therefore, at certain points in this chapter, we will refer 
to categories from the previous version of the DSM, 
such as overanxious disorder (consistent with GAD 
from DSM-IV) and avoidant disorder (relatively consis- 
tent with the newer social phobia in the DSM-IV; Kend- 
all & Warman, 1996). 

An important issue in delineating these clinical cat- 
egories is their discriminant validity, namely, the degree 
to which they can be differentiated from each other and 
from other disorders of childhood. We believe that anxi- 
ety in children and adolescents is best conceptualized 
as falling along a clinical continuum (see the descrip- 
tion of typical fears above), with accentuated intensity 
and persistence of symptoms as well as increasing life 
distress as a marker for the diagnosis of anxiety dis- 
orders. For some anxiety disorders (e.g., overanxious 
disorder, overanxious disorder), it has been difficult to 
disentangle clinical from nonclinical controls in terms 
of anxiety-provoking situations, distress, or subjec- 
tive level of cognitive competence (Beidel, Silverman, 
& Hammond-Laurence, 1996). The introduction of the 
new category of GAD in the DSM-IV has revealed a bet- 
ter discriminative power, considering the larger number 
of worries in clinically anxious children (Tracey, Chor- 
pita, Douban, & Barlow, 1997). However, at this first 
level of delineating clinical from nonclinical variations 
populations, the existing screening and diagnosis tools 
ensure a reasonably consistent differentiation (see 
Schniering et al., 2000). In terms of the prevalence of 
overall anxiety disorders, most studies have only tar- 
geted children over 6 years of age (and mostly over 11), 
with very heterogeneous results. The comprehensive 
review by Cartwright-Hatton et al. (2006) suggests a 
prevalence ranging from 3% (Ford, Goodman, & Melt- 
zer, 2003) to 24% (Kroes et al., 2001) of children. This 
does not mean that the nonclinical population cannot 
be further investigated in terms of vulnerability to anxi- 
ety disorders. Vallance and Garralda (2008) suggest that 
more than 25% of non-referred children report subclini- 
cal symptoms and over 20% have subclinical phobias. 

Looking at the level of individual anxiety categories 
differentiation, we see that a more complicated picture 
emerges, especially when we consider the developmen- 
tal version of anxiety disorders. A high degree of over- 
lap characterizes subtypes of anxiety disorders (Kessler 
et al., 1994). In clinical child and adolescent samples, 
over 50% of children with one primary anxiety diag- 


nostic also met the criteria for an additional anxiety dis- 
order (Alessi & Magen, 1988; Strauss & Last, 1993). In 
community samples, comorbidity rates are much lower 
(Lewinsohn, Zinbarg, Seeley, Lewinsohn, & Sack, 1997; 
Valleni-Basile, Garrison, Jackson, Waller, McKeown, 
Addy, & Cuffe, 1994). Using DSM-III criteria, research 
has revealed limited evidence for the distinctiveness of 
overanxious disorder (but more substantial evidence for 
the newer GAD; Tracey et al., 1997) and more consistent 
results for social phobia, simple phobias, and SAD (Last 
et al., 1987; Strauss & Last, 1993). Insufficient attention 
has so far been paid to OCD and to PTSD (Schniering 
et al., 2000). If we look at prevalence rates of individual 
anxiety disorders in this age group, again results are 
controversial (see Cartwright-Hatton et al., 2006, for a 
review), with SAD as the dominant primary diagnosis 
(about 4%), and different—but generally lower—rates 
for OCD, GAD, and social anxiety, and somehow higher 
rates for simple phobias. 

A final discriminant validity analysis targets the 
distinction between childhood anxiety disorders and 
other psychiatric constructs such as depression. Some 
theoretical accounts (e.g., Clark & Watson, 1991; King, 
Ollendick, & Gullone, 1991) have argued that the over- 
lap in brain mechanisms and the high comorbidity rates 
among the two suggest that we are dealing with a com- 
mon underlying factor (negative affect) and with other 
factors specific to each of the two (physiological arousal 
vs. anhedonia). Or, as Pennington (2002) frames it, 
“someone with an anxiety disorder has a lower thresh- 
old for an acute stress response, which then remits, 
while someone with a depressive disorder is stuck in a 
chronic stress response” (p. 126), both responses also 
presenting an adaptive value if adequately adapted to 
real-life circumstances (Nesse, 1999). Early in develop- 
ment, anxiety disorders are more common than depres- 
sive disorders (Cartwright-Hatton et al., 2006), leading 
some researchers to suggest the idea of a developmen- 
tal continuum, where anxiety precedes depression (Ko- 
vacs, Gatsonis, Paulaskas, & Richards, 1989; Selligman 
& Ollendick, 1998). In studies with children and adoles- 
cents, comorbidity rates between anxiety and depres- 
sion have been found to range from 16% to 62% (Brady 
& Kendall, 1992). This high comorbidity rate is partially 
intrinsic to the overlapping diagnostic criteria (irritabil- 
ity, restlessness, fatigue, concentration difficulties) but 
may also be a result of the masked manifestations of 
the disorders during early development, which leads to 
confusion and misdiagnosis. 

Perhaps as a reflection of this last point, other dif- 
ferential diagnoses have been considered to be between 
childhood anxiety disorders (considered “internalizing”) 
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and behavior disorders (“externalizing”; Achenbach, 
1985). Even if apparently opposite, these two types of 
disorders share some common features: interpretation of 
ambiguous information as threatening (Barrett, Rapee, 
Dadds, & Ryan, 1996; but see the difference at the level 
of response to threat) and diagnostic symptoms (rest- 
lessness, difficulties concentrating). 

However, the value of a developmental approach 
does not reside in the recording of such static “snap- 
shots” of manifestations and prevalence of anxiety dis- 
orders at different ages, but rather in a more realistic, 
dynamic view of their unfolding. At this point, some 
fundamental notions of a developmental psychopathol- 
ogy model (Cicchetti & Rogosh, 1996) have to be intro- 
duced, as they will also inform our multilevel analysis 
of vulnerability to anxiety. The notion of “equifinality” 
refers to the fact that similar outcomes can be reached 
from different initial states and through different path- 
ways; “multifinality” reflects the fact that particular risk 
factors do not necessarily lead to the same outcome. A 
salient notion for anxiety research has been the idea 
of heterotypic continuity, or the notion that throughout 
development, the manifest form of psychopathology 
(and, most probably, the underlying circuitry as well) 
presents itself in various forms and leads to distinct out- 
comes. From this point of view, although pure etiologi- 
cal perspectives upon anxiety disorders are essential, 
they are not sufficient (Weems & Stickle, 2005), because 
different mechanisms can lead to distinct manifestations 
of anxiety disorders in children and adolescents, even if 
the initial risk factors are found to be similar. 

Bearing this dynamic framework in mind, we can 
analyze the developmental stability and continuity of 
different childhood anxiety disorders. Two ideas that 
arose as a result of research in the field should be men- 
tioned: anxiety disorders are extremely fluid across the 
life span, and early manifestations (or at-risk status in 
general) constrain but do not determine adult outcome, 
“raising questions about mechanisms that lead an un- 
derlying diathesis to be manifest or remain silent” (Pine, 
2007, p. 632). Arguments for the second idea, concern- 
ing the lack of absolute deterministic power in the case 
of early anxiety disorders, result from studies revealing 
that a minority of at-risk individuals turn out to manifest 
adult disorders. Behavioral inhibition (Kagan, 1994) in 
toddlers predicts two- to fourfold increased risk for pe- 
diatric anxiety disorders (especially social phobia), but 
in terms of absolute risk, Pérez-Edgar and Fox (2005) 
show that no more than 50% of inhibited children de- 
velop pediatric anxiety disorders. In addition, about 
50% of adolescents with anxiety disorder will develop 
adult psychopathology (Pine et al., 1998). The highest 


remission rates are for separation anxiety disorder, and 
the lowest for panic disorder (less than 75%), as dis- 
cussed by Vallance and Garralda (2008). 

We will not present the results of longitudinal studies 
including treatment interventions here (but see below). 
However, they suggest that most children completely 
recovered, although a significant portion (about one- 
third) still received a different diagnosis at the 3-year 
follow-up (Cantwell & Baker, 1987). In other studies, 
whereas the diagnosis of 15% of children had shifted to 
a different anxiety disorder at the 3- to 4-year follow-up, 
the diagnosis of 13% changed to a depressive disorder, 
and 7% to an externalizing disorder, which supports 
the idea of fluidity of anxiety disorders across the life 
span (Last, Perrin, Hersen, & Kazdin, 1996). 

Children with social phobia, SAD, or GAD show a 
two- to threefold greater risk for adult anxiety disorders 
(Pine et al., 1998; Gregory et al., 2007). Concerning out- 
come specificity, data generally provide stronger sup- 
port for social phobia and SAD than for GAD. A study 
investigating the stability of anxiety diagnosis during a 
6-month interval revealed that many of the initial diag- 
noses changed but actually were most likely to change 
to another anxiety disorder or to shift to subclinical lev- 
els of anxiety disorders, still revealing a greater vulner- 
ability toward developing an anxiety disorder (Beidel, 
Flink, & Turner, 1996). On the other hand, an 8-year 
follow-up of adolescents age 9-18 provides evidence 
for the stability of the subtypes of anxiety disorders, 
especially in the case of social and simple phobias, but 
less so in the case of overanxious disorder (Cantwell & 
Baker, 1989). The lack of agreement regarding outcome 
specificity in these studies also diminishes the validity 
of delineating separate childhood anxiety disorders. 

Regarding the predictive value of early anxiety dis- 
orders for the development of other types of psycho- 
pathology and general psychiatric problems, there is 
evidence for nonspecific outcomes derived from behav- 
ioral inhibition. It appears that toddlers high in behav- 
ioral inhibition face a greater risk for major depressive 
disorder (Caspi, Moffitt, Newman, & Silva, 1996); sim- 
ilarly, pediatric GAD also predicts risk for both adult 
anxiety and major depression (Pine et al., 1998; Greg- 
ory et al., 2007). Anxiety disorders in childhood lead 
to a two- to fivefold increase in anxiety disorders, de- 
pression, suicide attempts, and psychiatric admissions 
later in life and is associated with increased rates of 
substance abuse (Vallance & Garralda, 2008). 

A final source of evidence for the developmental 
continuity of anxiety disorders is represented by family 
studies, which will be reviewed next. The general con- 
clusion is that anxiety runs in families, presenting strong 
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cross-generational associations. In such cases, however, 
the developmental relationships might conceal the ef- 
fects of genes, environment, and gene-environment in- 
teractions as possible causal mechanisms. 


ETIOLOGY: GENETIC SUSCEPTIBILITY TO 
PEDIATRIC ANXIETY 


In the pursuit of the etiological pathway to defining 
anxiety disorders, one essential question concerns the 
degree to which developmental continuities reflect the 
influence of genes or environment throughout the life 
span. While research on the genetics of anxiety in hu- 
mans has primarily focused on adults (see above), in 
the late 1980s a series of studies appeared that made 
use of family and twin designs to investigate psycho- 
pathology earlier in development. An underlying aim 
was to find developmental shifts in genetic influences, 
which turned out to be a relatively common finding 
(e.g., Feigon, Waldman, Levy, & Hay, 2001; Topolski 
et al., 1997), with increasing age resulting in an increase 
in heritability (with a peak in early adolescence). 

Comprehensive reviews of research into the ge- 
netics of childhood anxiety have been proposed (Eley, 
1999; Gregory & Eley, 2007; Merikangas & Pine, 2002). 
Without aiming at a complete overview of this research, 
we have selected the main findings to help guide the 
clinician through recent findings regarding the genetic 
liability in the early development of anxiety disorders. 
From the beginning, it should be clear, however, that 
“to date, there remain no pathognomonic markers with 
which a presumptive diagnosis of an anxiety disorder 
may be made” (Merikangas & Pine, 2002, p. 867). The 
causes for such agnosticism include the difficulties of 
disentangling genetic from environmental contributions 
and their dynamic interplay throughout development, 
as well as the fact that many genes of small effect ap- 
pear to be involved, rather than unique genetic causes. 
We will proceed with the review of main findings re- 
garding familiality, heritability, gene locations, and en- 
vironmental influences on childhood anxiety and sketch 
out some future directions (endophenotypes, at-risk 
populations, comorbidity) that might help elucidate the 
remaining mysteries in the field. 


Familiality 


Most studies have replicated the familial aggregation of 
all subtypes of anxiety disorders, with a three- to fivefold 
increased risk in the first-degree relatives of diagnosed 
probands (Merikangas & Pine, 2002). Moreover, this re- 


lationship appears to be bidirectional, so that children’s 
anxiety also increases the risk for such a disorder in 
their parents (Beidel & Turner, 1997). Childhood onset 
of anxiety disorder (before the age of 20) is also associ- 
ated with a greater familial risk for anxiety symptoms 
in relatives (Goldstein, Wickramaratne, Horwath, & 
Weissman, 1997), probably due to a higher concentra- 
tion of familial risk factors in the proband (Pennington, 
2002). Unfortunately, this type of study is not sufficient 
for delineating genetic and environmental influences on 
the development of anxiety disorders. 


Heritability 


Adoption studies rarely focus on childhood anxiety, so 
they won’t be presented at this point. Twin studies at- 
tempt to disentangle gene-environment influences by 
comparing data from monozygotic (MZ) and dizygotic 
(DZ) twins. They estimate the extent to which interin- 
dividual variation in anxiety symptoms is influenced by 
additive genetics (A; heritability), common or shared 
environmental influences (C), and non-shared environ- 
mental (E) influences. The results reveal a heritabil- 
ity rate between 30% and 40% (Kendler et al., 1992b, 
1993), with distinct values for particular anxiety dis- 
orders, although the influence appears to be general 
and less disorder specific. The results in child samples 
reveal a 59% heritability rate for maternal reports of 
manifest anxiety (Thapar & McGuffin, 1995). 

In terms of individual anxiety disorders, results 
from a large sample of child and adolescent twins (To- 
polski et al., 1997) suggest different heritability for 
overanxious disorder (37%, with non-significant C) and 
SAD (non-significantly heritable, but with a moderately 
significant c? = 40). A different result was obtained by 
Feigon et al. (2001), who evaluated SAD symptoms in 
the 3-18 years age band and found evidence for both 
genetic and shared environmental effects, with genetic 
effects increasing and C effects decreasing with age. 
The results of Eaves et al. (1997) bring nuance to the 
findings in terms of sex differences: while heritability 
for SAD was insignificant for boys, it was high for girls. 
Finally, Bolton et al. (2006) found high heritability for 
SAD (73%), with the remaining variance attributable to 
non-shared environment. 

Heritability estimates for specific phobias are usu- 
ally high (about 65 % ; Lichtenstein & Annas, 2000; about 
80% and the remaining variance attributable to E in Bol- 
ton et al., 2006; a wider range of 16%-55%, depending 
on the type of phobia, in Lichtenstein & Annas, 1997). 
This suggests that fears and phobias in young children 
are more attributable to genetic than to environmental 
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influences. In the case of GAD (or previously overanx- 
ious disorder), results suggest additive genetic effects 
of about 37% (Topolski et al., 1997), or 32% among 
female twin pairs (Kendler et al., 1992a). Panic disor- 
der also appears to be subject to genetic liability (Skre, 
Onstad, Torgersen, Lygren, & Kringlen, 1993; Kendler 
et al., 1995). Few controlled twin studies have targeted 
OCD, and there is weak evidence for heritability in the 
case of this disorder (Carey & Gottesman, 1981; Hud- 
ziak, Copeland, Stanger, & Wadsworth, 2004; Lenane, 
Swedo, Leonard, Pauls, Sceery, & Rapoport, 1990). 

Some of the factors responsible for the incon- 
sistencies in results are the manner in which ques- 
tionnaires are completed (via mail or through direct 
interviewing; Pennington, 2002); the respondent (pa- 
rental reports generally produce higher genetic esti- 
mates than children’s self-reports; Eaves et al., 1997), 
the evaluation of anxiety as a personality trait, as a 
collection of symptoms, or as a clinical disorder (see 
Gregory & Eley, 2007, for an overview of differences); 
and the focus on state or TA (results in a youth sam- 
ple of 10-18 years pointed to genetic and non-shared 
E influences on TA, and shared and non-shared en- 
vironmental influences on state anxiety; Legrand, 
McGue, & Iacono, 2000). 

Pennington (2002) reviews data that reveal a striking 
genetic correlation (essentially 1.0) between symptom 
measures of anxiety and depression (using child self- 
reports), suggesting a complete genetic overlap on these 
two measures. Eley and Stevenson (1999) pursued and 
refined the same comparison, deriving less correlated 
factors between anxiety and depression as outcome 
variables, but again, the genetic correlation was very 
high (the shared genetic factor accounted for 80% of 
the phenotypic correlation). The hypothesis put forward 
by Pennington (2002) for the clinical differentiation of 
these two disorders is the existence of non-shared envi- 
ronmental influences (e.g., loss for depression). 


Molecular Genetics 


Heritability studies generate hypotheses identifying 
specific candidate genes that may function as vul- 
nerability markers for anxiety disorders. As reviewed 
above, most genetic association studies have focused 
on serotonin and dopamine genes. The few develop- 
mental studies conducted so far have shown mixed 
findings in children regarding 5-HTT, emphasizing the 
association either between the possession of two copies 
of the short 5-HTT allele and shyness in the third and 
fourth grades (Battaglia et al., 2005) or between the 
long version of the 5-HTT allele and shyness (Arbelle, 


Benjamin, Golin, Kremer, Belmaker, & Ebstein, 2003), 
or revealing no association between this gene and anxi- 
ety/depression (Young, Smolen, Stallings, Corley, & 
Hewitt, 2003). For dopamine, there was evidence for 
a combined effect of the 7-repeat DRD4 allele and two 
copies of the short form in the promoter region of the 
serotonin transporter in infants’ responses to anxiety- 
provoking situations (Lakatos et al., 2003). The func- 
tional polymorphism located in the promoter region of 
the 5-HTT gene has also been shown to moderate the 
effects of negative life events on depression symptoms 
in adolescents (Eley, Sugden, Gregory, Sterne, Plomin, 
& Craig, 2004). 


Environment 


In parallel with the need to specify candidate genes 
responsible for the heritability effects in the case of 
anxiety disorders, there is clearly a need to clarify the 
shared and non-shared environmental contributions to 
their development. One of the most relevant findings 
(and relatively unique compared to other disorders) 
supports the influence of shared environment on the 
development of anxiety disorders in children and ado- 
lescents. Shared family experiences during childhood 
thus appear to have a greater effect during childhood, 
an effect that diminishes in the later stages of life (Eley, 
2001). 

Environmental factors responsible for the early 
emergence of anxiety disorders might include acute 
and chronic stressors (e.g., maternal psychopathol- 
ogy; Armsden, McCauley, Greenberg, Burke, & Mitch- 
ell, 1990), modeling and some child-rearing practices 
(Krohne & Hock, 1991). Among the acute stressors, 
perinatal complications and prenatal exposure to sub- 
stance use were not directly linked to the development 
of anxiety disorders, but rather to the development of 
behavior disorders (Allen, Lewinsohn, & Seeley, 1998; 
Merikangas, Avenevoli, Dierker, & Grillon, 1999). 
Stressful life events during adolescence were found to 
be predictive for both depressive and GAD symptoms 
(but only in females) in one of the few existing pro- 
spective studies (Pine et al., 2000). Exposure to early 
adverse experiences (separation or abuse) has been de- 
velopmentally linked to posttraumatic stress disorder 
(Pynoos, Steinberg, & Piacentini, 1999). 

However, in both clinical and community samples, 
the perception of environmental stress appears essential 
in mediating the stress-outcome relationship (Bernstein, 
Garfinkel, & Hoberman, 1989; Kashani & Orvaschel, 
1990). Perceived lack of control (regarding access to 
food, water, and treats) induced in a quasi experiment 
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with young rhesus monkey led to an increase in fear 
and reduced exploratory behavior (Mineka, Gunnar, & 
Champoux, 1986). 

Among the child-specific non-shared environmen- 
tal influences, friendships and low school achievement 
appear to be related to anxiety (Goodyer, Wright, & Al- 
tham, 1989). 


Future Directions 


One relevant direction for future research to pursue 
is prospective investigations into very early anxiety 
manifestations in children at genetic risk of develop- 
ing anxiety disorders. This information would provide 
an evaluation of premorbid risk factors and signal early 
markers of diagnostic value for this disorder. Merikan- 
gas and Pine (2002) review the existing studies reveal- 
ing specificity of parent-child concordance within broad 
categories of anxiety disorders, as well as a lack of spec- 
ificity with respect to depression. The next section will 
review some of the typical characteristics of early anxi- 
ety manifestation. 

Another fruitful line of research suggested by Greg- 
ory and Eley (2007) is the investigation of comorbidity 
in twin studies in order to compare cross-twin cross- 
trait correlations in MZ and DZ twins. This would help 
elucidate the common or distinct genes that influence 
two possible outcomes (e.g., anxiety and depression) in 
such pairs. One example of such a study (Eley, Bolton, 
O’Connor, Perrin, Smith, & Plomin, 2003) conducted 
with 4-year-old twins found modest associations be- 
tween five types of anxiety symptoms (general distress, 
separation anxiety, fears, obsessive-compulsive behav- 
iors, and shyness). An important extension of these 
studies would be inspection of successive comorbidity, 
with different disorders occurring at different points of 
the ontogenetic trajectory (e.g., Gregory, Eley, & Plomin, 
2004; Silberg & Bulik, 2005; Silberg, Rutter, Neale, & 
Eaves, 2001). 

Finally, as suggested previously by research with 
adult participants, it might be more relevant to focus 
on identifying endophenotypes, which are more proxi- 
mal to genes activity and related to neurophysiological, 
biochemical, endocrinological, cognitive, or neuroana- 
tomical characteristics of functioning in children with 
anxiety disorders (Gregory & Eley, 2007). The follow- 
ing section will attempt to reveal potential markers of 
such endophenotypes at multiple levels, which, in turn, 
might represent stronger criteria for identifying and 
treating anxiety disorders than current symptoms clas- 
sifications. 


OTHER INTRINSIC 
VULNERABILITY MARKERS 


At this point in our analysis we will briefly present 
the intrinsic factors (ranging from the broad level of 
temperamental or personality predispositions to very 
specific psychophysiological and neurochemical re- 
sponses) that have been shown to represent early signs 
of vulnerability to the development of anxiety disor- 
ders. Table 13.2 provides a synopsis of these markers, 
following the classification offered by Merikangas and 
Pine (2002). As the neural circuitry underlying threat- 
related behaviors can be considered an integral part of 
an information-processing approach, brain markers of 
childhood anxiety will be reviewed at greater detail in 
the next section. 

First, a general predisposition toward anxiety dis- 
orders can be seen in specific temperamental or person- 
ality features such as behavioral inhibition, generally 
negative affectivity (although this is also a nonspecific 
predictor of psychopathology in general), low effortful 
control. We refer the reader to comprehensive reviews 
regarding temperament-anxiety relations by Clark 
(2005), Lonigan and Phillips (2001), Muris and Ollen- 
dick (2005), Tincas, Benga, and Fox (2006). However, 
the exact nature of this relationship is not clear, since 
temperament could play (1) a causal role, represent- 
ing a predisposition to anxiety (especially amplifying 
the echo of a relevant stressor to trigger the onset of 
a disorder); (2) a moderator role, modulating the ex- 
pression of the disorder or directly shaping the envi- 
ronment of the child; or (3) the role of a dependent 
variable, itself altered by anxiety (Lonigan & Phillips, 
2001). 

Anxiety sensitivity (AS) is a controversial construct 
that refers to the “degree of displeasure” produced by 
the experience or the anticipation of anxiety. While 
some authors question the distinctiveness of this trait- 
like factor from TA or general fear (Lilienfeld, Turner, 
& Jacob, 1998), others argue that it is a qualitatively 
distinct phenomenon, both theoretically and empiri- 
cally (McNally, 1996; Reiss, 1997). Without taking 
sides in this debate, we must note that AS was proved 
to be a specific predictor of anxiety disorders (but not 
of depression) in nonclinical samples (Hayward, Kil- 
len, Kraemer, & Taylor, 2000; Pollock, Carter, Dierker, 
Chazan-Cohen, & Merikangas, 2002; Schmidt, Lerew, 
& Jackson, 1997; Weems, Hammond-Laurence, Silver- 
man, & Ginsburg, 1998). This specificity, together with 
the proof of genetic control of AS (Eley, Gregory, Clark, 
& Ehlers, 2007; Stein, Jang, & Livesley, 1999), suggests 
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DOMAIN 


Intrinsic Vulnerability Markers Associated With Childhood Anxiety 


MARKER 


CONCLUSIONS 


DEVELOPMENTAL 
STUDIES 


Temperament/ 
personality 


Autonomic 
reactivity and 
psychophysiologic 
responses 


Behavioral inhibition 


Negative affectivity/ 
neuroticism 


Low effortful control 


Lack of control, 
inhibition, 
sluggishness 


Anxiety, sensitivity 


Heart rate 
Heart period 
variability 


Skin conductance 


Startle reflex 
abnormalities 


There are specific associations between 
childhood inhibition and later anxiety 
disorders. 

Children of parents with anxiety 
disorders show increased behavioral 
inhibition. 

Maternal ratings of shyness in late 
childhood are associated with anxiety 
disorders in adolescence. 


General risk for psychopathology, 
including anxiety and depression or 
specific concurrent or predictive 
associations with anxiety symptoms/ 
disorders. 


In combination with high neuroticism, 
low effortful control can predispose the 
individual to internalizing disorders. 


At age 5, lack of control and inhibition 
were predictors of anxiety in boys, and 


lack of control and sluggishness in girls. 


Anxiety and sensitivity are specific 
predictors of anxiety disorders 
(especially panic attacks). 


Under conditions of novelty/stress, 
children with behavioral inhibition or 
anxiety disorders exhibit a shift from 
parasympathetic to sympathetic control 
(increase in heart rate, reduction in 
high frequency components of heart 
period variability). 

Enhanced cardiovascular activity 
following an accident predicted PTSD. 


Fearlessness (modeled by skin 
conductance) is associated with low 
anxiety and behavior problems. 


Startle reflex abnormalities have been 
found in children of adults with anxiety 
or in inhibited children at risk for 
anxiety disorders. 


Biederman et al., 
1990, 1993; 

Hirshfeld et al., 1992; 
Beidel & Turner, 1997; 
Rosenbaum et al., 
1991; Prior et al., 2000; 
Lonigan et al., 1994; 
Joiner et al., 1996; 
Lonigan et al., 1999; 
Tincas et al., 2007; 
Muris & Ollendick, 
2005; 

Caspi et al., 1995; 
Schmidt et al., 1997; 
Pollock et al., 2002; 
Hayward et al., 2000 


Kagan, 1995; 
Rogeness et al., 1990; 
Shalev et al.,1998; 
Merikangas et al., 
1999; Grillon et al., 
1997; Kagan, 1995 
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Intrinsic Vulnerability Markers Associated With Childhood Anxiety (continued) 


MARKER 


CONCLUSIONS 


DEVELOPMENTAL 
STUDIES 


Ventilatory Sensitivity to 
function respiratory 
perturbation 
Neurochemical Salivary cortisol 
and (index of greater 
Neurohormonal responsivity of the 


HPA axis) 


Increased CO, sensitivity in children 
with anxiety disorders. 


Abnormalities in respiration as revealed 
by smoking in adolescents predispose 
to later anxiety. 


When compared to extremely 
uninhibited children, extremely anxious 
preschoolers have higher morning 
cortisol levels. 


In children attending full-day day care, 
shyness and sadness were positively 
correlated with cortisol elevations from 
morning to afternoon. 


Pine et al., 2000; 
Breslau & Klein, 1999; 
Johnson et al., 2000 


Schmidt et al., 1997; 
Kagan et al., 1987; 
Dettling et al., 1999; 
Tout et al., 1998; 
Sallee et al., 2000 
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Noradrenergic system 


Manipulations of the noradrenergic 
system have been shown to selectively 
elevate anxiety symptoms in children 
with anxiety disorders. 


that AS might represent a “potential endophenotype for 
childhood panic/somatic symptoms in molecular ge- 
netic research” (Gregory & Eley, 2007, p. 208). 

Second, anxiety symptoms/disorders in children 
and adolescents have also been associated with a speci- 
ficity of autonomic responses to threatening stimuli 
(heart rate, heart period variability, blood pressure, and 
catecholamine levels), psychophysiological reactions 
(skin conductance, pupil dilatation, startle reflex), and 
particular aspects in the ventilatory function (sensitiv- 
ity to respiratory stimulation via inhaled CO, or lactate 
infusion). Some of these perturbations appear to be 
specific to certain (especially acute) emotional states, 
but the direction of the influence (anticipatory or as a 
downstream manifestation of anxiety states) remains 
uncertain (Merikangas & Pine, 2002). 

Finally, specific neurochemical alterations have 
been found to be predictive or associated with anxi- 
ety disorders. While manipulations of the serotonergic 
system or the noradrenergic system have mostly been 
conducted in animal models or in the case of adult par- 
ticipants (see Sallee et al., 2000, for an exception), some 


studies with children have demonstrated the alterations 
in the hypothalamic-pituitary-adrenal (HPA) axis regu- 
lation, as revealed by elevated cortisol levels in the case 
of anxiety disorders. 


AN INFORMATION-PROCESSING 
APPROACH TO CHILDHOOD ANXIETY 


So far, we have reviewed the early vulnerability mark- 
ers of anxiety disorders with little clarification of their 
involvement in the generation or maintenance of these 
disorders. The genetic, temperamental, or psychophysi- 
ological predispositions should be related to the neural 
circuitry underlying anxious behavior and, ultimately, 
to the cognitive functioning of a child with anxiety. In- 
formation-processing frameworks focus on the cognitive 
biases and distortions characteristic of childhood anxi- 
ety and attempt to model the sequence of steps involved 
in the generation, maintenance, and modification of 
information through the cognitive system (see Alfano, 
Beidel, & Turner, 2002; Daleiden & Vasey, 1997; Pine, 
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2007; Vasey & MacLeod, 2001). Only recently have such 
frameworks attempted to integrate findings from neu- 
roscience that are of direct relevance to the processes 
involved in anxious thoughts and behaviors (e.g., Pine, 
2007; Telzer, Mogg, Bradley, Mai, Ernst, Pine, & Monk, 
2008). 

In the information-processing framework outlined 
by Pine (2007), he explicitly argues that it is diffi- 
cult to provide matches between clinical criteria for 
a disorder and constructs from neuroscience. Neural 
function has been related to ongoing information- 
processing operations, rather than to static clinical 
criteria. He proposes an alternative view, which we 
describe here, as it forms the basis for our review of 
neurocognitive functioning in childhood anxiety. Ge- 
netic and environmental influences shape the under- 
lying neural circuitry (Factor 1), which itself does not 
map directly onto anxiety phenotypes but rather af- 
fects the way information is being processed (Factor 
2). This information processing translates into anxiety 
disorders, anxiety dimensions (state-trait, subclinical 
features, neuroticism), or temperamental predisposi- 
tions (high reactivity, behavioral inhibition; Factor 
3). We have so far discussed the genetic and envi- 
ronmental influences acting upon Factor 1, and their 
distal outcome (Factor 3); it is now time to analyze 
the pathways between specific neuroscience findings 
and cognitive functioning in children with anxiety. 
We will follow the same tripartite focus upon groups 
of cognitive processes relevant to pediatric anxiety as 
that used in Pine’s the framework and will refer to 
(1) threat-attention capture, (2) threat appraisal, and 
(3) memory and learning. This type of study emerged 
in the late 1990s, with an initial focus on the contro- 
versial results of attempts to replicate the attentional 
and inferential biases found in adults among children 
and adolescents, and has progressed through a refine- 
ment of tasks and the search for neural correlates of 
these processes. 


Attention to Threat 


Inadults, itisagenerally accepted (and widely documented) 
fact that stimuli corresponding to specific threat-related 
concerns of the anxious individual consume increased 
attentional resources (see Bar-Haim, Lamy, Pergamin, 
Bakermans-Kranenburg, & van IJzendoorn, 2007, for 
a recent comprehensive meta-analysis). This has been 
proved especially regarding (1) the orienting compo- 
nent of attention, through use of the Posner-orienting or 
the dot-probe paradigm, and (2) attention orienting and 
regulation, through use of the emotional Stroop. De- 


velopmental research has generally followed the same 
tracks, but the results have been conflictual in revealing 
a bias toward or away from threatening stimuli; more- 
over, some studies have failed to show any anxiety- 
specific bias regarding these stimuli. 

Simple detection of threatening faces was proved 
to be faster in typical children 7-10 years of age (Had- 
win, Donnelly, French, Richards, Watts, & Daley, 2003). 
Studies using modified versions of the Stroop task to 
include threat-related verbal or pictorial stimuli have 
found either longer latencies on these stimuli in anx- 
ious children (Martin, Horder, & Jones, 1992; Martin & 
Jones, 1995—for children 4-13 years old in both stud- 
ies) or a nonspecific effect of concern-related stimuli, 
irrespective of anxiety group (Kindt, Brosschot, & Ever- 
aerd, 1997; Mogg, Mathews, Bird, & MacGregor-Morris, 
1990). Analyzing the reasons for these inconsistencies, 
Vasey and MacLeod (2001) conclude, “The modified 
Stroop task has proven to be an unreliable method of 
demonstrating attentional bias to feared stimuli in chil- 
dren suffering from specific fears” (p. 261). This lack 
of an effect was found in relation to not only the out- 
come of anxiety disorders, but also the temperamental 
dimension of anxiety. Schwartz, Snidman, and Kagan 
(1996) and Kagan, Snidman, Zentner, and Peterson 
(1999) found no slowing in inhibited children (or chil- 
dren who had been inhibited as toddlers) related to the 
threat words. An interesting finding was the strong ef- 
fect of trauma-related words in children suffering from 
PTSD, and even in children who had a parent suffer- 
ing from PTSD (Moradi, Taghavi, Neshat Doost, Yule, & 
Dalgleish, 1999). 

Studies using probe detection tasks have subjects 
identify the targets in certain target spatial positions 
that replace threat-related stimuli; the capture of atten- 
tion is measured by the latency to identify these targets. 
This type of study has been much more consistent in 
confirming the presence of an anxiety-linked effect in 
anxious children and youths. Some have shown an at- 
tentional bias toward the threatening stimuli in clinical 
and nonclinical populations of children as a function of 
TA (Heim-Dreger, Kohlmann, Eschenbeck, & Burkhardt, 
2006; Schippell, Vasey, Cravens-Brown, & Bretveld, 
2003; Telzer et al., 2008; Vasey, Daleiden, Williams, & 
Brown, 1995—only in older children), but not of state 
anxiety (Vasey, El-Hag, & Daleiden, 1996). Neuroimag- 
ing results (e.g., Telzer et al., 2008) revealed an associa- 
tion between TA and the right dorsolateral prefrontal 
cortex (PFC) on the contrast of trials reflecting atten- 
tional bias toward angry faces, and between TA and 
right ventrolateral PFC on all trials with face stimuli, 
irrespective of emotional content. Monk et al. (2006) 
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also used a visual probe task in adolescents with GAD 
and revealed an attention bias away from angry faces, 
correlating with an enhanced activation of the right 
ventrolateral PFC in response to the angry facial expres- 
sions. The specific activation of lateral PFC areas only 
in the case of TA, areas associated with increased cog- 
nitive control, may suggest an association between TA 
and greater processing needs in performance of the task 
and reflects the interplay between threat detection and 
threat appraisal, an issue that will be further stressed 
throughout this section. 

Regarding developmental trends, studies have gen- 
erally failed to reveal anxiety-linked attentional biases 
in children younger than 7-12 years of age (Vasey & 
MacLeod, 2001); prior to that age, studies reveal a non- 
anxiety-specific bias toward threatening stimuli in all 
children (Vaish, Grossman, & Woodward, 2008). An 
interesting related finding is the fact that healthy ad- 
olescents have an orienting bias toward threat where 
healthy adults show no such preference, and anxious 
adolescents display avoidance where anxious adults 
display vigilance (Monk et al., 2006). Pine (2007) con- 
siders this to be a proof of a maturational increase in 
the threshold for threats affecting attention orienting. 
The developmental question is most relevant: how and 
when does the association between anxiety and selec- 
tive attention become specialized? The search for the 
earliest predictors of childhood anxiety might benefit 
from further refinement of methodological tools that 
might not confound, for instance, the targeted effect of 
stimuli valence with overall inhibitory demands (such 
as the ones from the Stroop task, which might be too 
difficult altogether for very young children). 

The neural bases for the attention biases include 
the amygdala, which plays a role in the detection of and 
response to threat-related cues and the PFC in modulat- 
ing this attention bias (Bishop, 2007; Monk et al., 2006). 
Studies investigating amygdala dysfunction in pediatric 
anxiety have revealed both structural modifications (in- 
creased size, see de Bellis et al., 2000; decreased size, 
see Millham, Nugent, Drevets, Leibenluft, Ernst, Char- 
ney, & Pine, 2005) and functional hyperactivation (in 
the case of fearful faces, see Thomas et al., 2001; in pre- 
viously inhibited children, see Schwartz, Wright, Shin, 
Kagan, & Rauch, 2003). 


Threat Appraisal 


An interpretative bias that appears in later explicit 
stages of stimulus classification has been more con- 
sistently documented in children. After the initial au- 
tomatic classification of stimuli, a more elaborated 


iterative appraisal process assigns meaning to the stim- 
ulus according to the individual’s goals. A correlation 
between level of TA and the interpretation of ambigu- 
ous stimuli as threatening has been found by several 
studies using pictorial stimuli (in children 7-9 years old 
by Hadwin, Frost, French, & Richards, 1997; in children 
and adolescents 9-16-years old by Taghavi, Moradi, 
Neshat-Doost, Yule, & Dalgleish, 1999) and vignettes 
and stories (Barrett et al., 1996; Bell-Dolan, 1995; Bo- 
gels & Zigterman, 2000; Chorpita, Albano, & Barlow, 
1996; Muris, Kindt, Bogels, Merckelbach, Gadet, & 
Moulaert, 2000). Beyond these biased interpretations 
relative to controls, children with anxiety have also 
been shown to present more negative anticipations of 
future events (Magnusdottir & Smari, 1999; Spence, 
Donova, & Brechman-Toussaint, 1999). Interestingly, 
this is indirectly reflected by their maladaptive, usu- 
ally avoidant coping styles (Barrett et al., 1996; Chor- 
pita et al., 1996; Bell-Dolan, 1995; Vasey, Daleiden, & 
Williams, 1992). Not only verbal reports but also some 
defensive reflexes (autonomic, electromyographic, re- 
spiratory, and oculomotor) could be used in inferring 
threat appraisal in children and youths (e.g., Pine, 
Klein, Roberson-Nay, Mannuzza, Moulton, Woldeha- 
wariat, & Guardino, 2005). 

Regarding the disorder specificity of these appraisal 
biases, dissociation was found in the responses to spe- 
cific stimuli in the case of SAD and social phobia. While 
SAD-diagnosed adolescents manifest appraisal biases 
for respiratory threats, youths with social phobia are 
biased in their appraisal of social threats, and not vice 
versa (Pine et al., 2005). 

There are certain developmental trends in the 
processes of threat appraisal, especially regarding the 
hierarchy of elements: while children classify specific 
objects as threatening, adolescents tend to classify 
broader classes of stimuli (e.g., all public speech con- 
texts) as menacing. This is probably the result of their 
cognitive and linguistic development, which allows for 
more elaborated scenarios and complex classifications 
of threats and of threat-related responses. This change 
is backed up by modifications in the neural circuitry 
related to threat appraisal, comprising the ventral PFC 
and the posterior temporal cortex, which play a role in 
the evaluation of stimulus salience (Pine, 2007). Monk 
et al. (2006) found enhanced activity in ventrolateral 
PFC when young participants were performing a threat 
dot-probe task. McClure et al. (2007) found that ado- 
lescents with GAD presented a facilitation of amygdala 
activation, combined with ventral and medial PFC en- 
gagement, when making threat appraisals for facial ex- 
pressions. 
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Memory and Learning 


The cognitive distortions at the memory and learning 
level have been investigated far less in children, partially 
as a consequence of the inconsistent results obtained 
from the investigation of emotional memory biases in 
adults (Mathews, Mackintosh, & Fulcher, 1997; Miu et al., 
2005). However, a review of short-term and working 
memory functioning in anxious children (Visu-Petra, Ci- 
airano, & Miclea, 2006) found proof for the detrimental 
effect of anxiety upon verbal memory (especially in con- 
ditions with high load) in tasks involving emotionally 
neutral stimuli. At the basic level of short-term memory, 
the microanalysis of preschoolers’ responses in verbal 
memory span tasks (Visu-Petra, Miclea, Cheie, & Benga, 
2008) revealed the predictive effect of nonclinical TA, 
which was marginal for performance accuracy (number 
of recalled items) and more consistent for performance 
efficiency (longer durations of preparatory intervals and 
of inter-word pauses). The results were interpreted in 
the framework of the attentional control theory (M. W. 
Eysenck et al., 2007), suggesting that anxiety primarily 
affects processing efficiency. Only if anxious subjects 
cannot compensate by investing supplementary time/ 
resources involved (e.g., conditions of high load) will a 
detrimental effect of anxiety upon accuracy be visible. In 
the same conceptual framework, Owens, Stevenson, Nor- 
gate, and Hadwin (2008) found that verbal working mem- 
ory performance significantly mediated the relationship 
between TA and academic performance in adolescent’s 
age 11-12 years. When clinical child samples were inves- 
tigated, verbal and visual memory deficits predicted fu- 
ture anxiety disorders (Pine et al., 1999), correlated with 
the presence of SAD and overanxious disorder (Toren 
et al., 2000), and were specific to major depressive disor- 
der, but not social phobia and GAD (Gunther, Holtkamp, 
Jolles, Herpertz-Dahlmann, & Konrad, 2004). Finally, Vasa 
et al. (2007) showed that children and adolescents with 
social phobia had reduced visual but not verbal memory 
scores. 

Data regarding emotional memory in childhood anxi- 
ety have been inconsistent or negative (Vasa et al., 2007). 
Using word lists, Daleiden (1998) found evidence of a 
memory bias favoring negative verbal information (only 
conceptual, not perceptual) in trait anxious eighth-grade 
children. He interprets the results as proof of the defi- 
cit in using attentional disengagement as an emotional 
regulatory skill in children with high levels of anxiety. 
Visu-Petra, Tincas, Cheie, and Benga (in press) found 
that preschoolers with high trait anxiety are slower in a 
memory updating task, and are differentially influenced 
by the emotional valence of the facial expressions than 


their low-anxious counterparts. More specific, they were 
slower and less accurate in detecting and remembering 
happy faces, and more accurate in response to angry 
faces. In a clinical sample, Pine, Lissek, Klein, Mannuzza, 
Moulton, Guardino, and Woldehawariat (2004) used a 
face memory paradigm and found that anxiety disorders 
did not predict memory performance. Ladouceur, Dahl, 
Williamson, Birmaher, Ryan, and Casey (2005) used an 
emotional n-back task in a mixed clinical sample; no sig- 
nificant interference of negative pictures was found on 
the memory performance of the anxiety group. 

Regarding the neurobiological underpinnings of the 
anxiety-memory relationship, studies with adult partici- 
pants have suggested that non-emotional memory defi- 
cits might reflect dysfunctions in the medial temporal 
lobe, a region that is implicated in both anxiety and 
memory (Charney, 2003; Vasa et al., 2007). A second 
hypothesis relates to the secondary nature of the mem- 
ory dysfunctions, which emerge as a consequence of 
biased attentional processes. 

There is an unfortunate research tradition of study- 
ing these three types of anxiety-related cognitive biases 
separately. However, their confluence is obvious, be- 
cause (1) appraisal is influenced by early automatic at- 
tentional capture and (2) both orienting and appraisal 
contribute to the encoding and subsequent processing 
of stimuli within memory systems. Empirically, there 
has been little explicit proof of this relationship in the 
case of childhood anxiety. Pine et al. (2005) have doc- 
umented significant correlations between the time re- 
quired for explicit threat appraisal and ratings of threat 
intensity. They suggest that appraisal biases may in fact 
emerge during development through interactions with 
attention, as children with automatic biases in stimulus 
detection might be expected to learn to classify stimuli 
as dangerous. An interesting research avenue would be 
investigating how learning might alter the attention- 
orienting and appraisal biases (Pine, 2007). 


CLINICAL IMPLICATIONS: 
ASSESSMENT AND TREATMENT 
OF CHILDHOOD ANXIETY 


The assessment process in childhood anxiety has mostly 
conformed to a clinical symptoms-based approach. 
However, as revealed throughout this chapter, in the 
past decades more and more studies have attempted 
to reveal the neurobiological and cognitive correlates 
that might help create a more comprehensive profile of 
these disorders. For very young ages, mostly symptoms 
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checklists with different informants (parents, teachers) 
have been used. In older children, structured diagnostic 
interviews and self-report measures are the preferential 
tools, which make use of the child as the best infor- 
mant regarding his or her inner states and behaviors 
(see Schniering et al., 2000, for a review of instruments, 
with their advantages and problems). These instruments 
have either emphasized broad distinctions, such as the 
one between emotional (internalizing) and behavioral 
(externalizing) syndromes (Egger & Angold, 2006), or 
focused specifically on characterizing particular anxi- 
ety subtypes (e.g., Spence, Rapee, McDonald, & Ingram, 
2001). We can refer the clinician to the comprehensive 
Handbook of Infant, Toddler, and Preschool Mental 
Health Assessment (DelCarmen-Wiggins & Carter, 2004) 
for a collection of instruments designed to assess anxi- 
ety disorders in early development. 

A common underlying question that has been em- 
phasized throughout this chapter relates to the clinical 
value of these vulnerability factors. Do they represent 
a specific underlying risk—and thus a potential tar- 
get for anxiety prevention? Or are they simply overt 
expressions of anxiety disorders? Although we would 
be tempted to choose the first answer, there is some 
inconsistent evidence regarding their trait-like nature: 
threat-related biases appear amenable to change after 
therapy (e.g., orienting biases, Williams et al., 1996) 
or even after brief training exercises (MacLeod et al., 
2002; Monk et al., 2004). Children’s threat interpreta- 
tions after intervention involving CBT plus parental in- 
volvement revealed significant decreases (Barrettt et al., 
1996). Interestingly, this was not the case in the CBT- 
only intervention; this reveals the role of the parental 
environment in the maintenance of specific cognitive 
styles in anxious children (Alfano et al., 2002). Cognitive 
symptoms (negative cognitions and phobias) also de- 
creased as a result of child and parent interventions for 
phobic children (Silverman, Kurtines, Ginsburg, Weems, 
Lumpkin, & Carmichael, 1999; Spence, Donovan, & 
Brechman-Toussaint, 2000). However, there appears to 
be a lack of specificity regarding the cognitive targets of 
the CBT interventions and the change mechanisms that 
they produce, with some studies producing the desired 
changes only through the use of behavioral, not cogni- 
tive, intervention (Beidel, Turner, & Morris, 1995). 

Cognition has been examined as a causal factor in 
the development of anxiety in children (e.g., Kendall & 
Ronan, 1990) or as a moderator between specific vul- 
nerabilities and anxiety (e.g., Chorpita & Barlow, 1998). 
As a possible mechanism for the transformation of an 
at-risk but unaffected individual to an individual with 
an anxiety disorder, Pine (2007) suggests “the devel- 


opment of heightened arousal for threats, emerging 
against a background of mild hypersensitivity to di- 
verse threats” (p. 637). Intervention strategies (either 
externally mediated or discovered by at-risk children 
themselves) would target a more accurate differentia- 
tion between real and potential threats, although the 
hypersensitivity toward threat might remain constant 
throughout development. Departing from the traditional 
symptoms-based treatment (see Chorpita & Southam- 
Gerow, 2006, for a recent review of childhood anxiety 
treatments and outcomes), Daleiden and Vasey (1997) 
used the information-processing framework to suggest 
specific interventions targeting distinct stages of infor- 
mation processing. The strategies would aim to change 
early encoding by broadening the information that chil- 
dren attend to; correct interpretation biases and dis- 
tortions; change anxious children’s goals; or enhance 
response generation, selection, and enactment. These 
information-processing strategies would provide a com- 
plementary approach to the classical CBT treatment, 
increasing both the theoretical specificity of the inter- 
vention and the empirical validity of the outcomes. 

Another developmental issue is the heterotypic 
continuity of the underlying vulnerability factors and 
of anxiety disorders themselves. Indeed, the review of 
vulnerability markers, especially in the information- 
processing framework, has revealed that nonclinical 
TA and clinical anxiety disorders present many simi- 
larities, supporting the view of an anxiety continuum. 
Moreover, anxiety itself often translates into other 
forms of psychopathology during development (es- 
pecially anticipating depression), suggesting a larger 
psychopathology continuum. Any analysis of these 
metamorphoses should take into account the develop- 
ment of cognitive and regulatory processes involved 
in anxiety. The lack of a consistent and identifiable 
anxiety-related effect upon cognition prior to 7 years 
of age might only be a result of children’s lack of the 
cognitive skills to report cognitive contents or to com- 
ply with task demands (Alfano et al., 2002), or a reflec- 
tion of specific early deficits in emotion understanding 
among anxious children (Southam-Gerow & Kendall, 
2000). Self-appraisal and self-descriptions are also 
more related to physical standards before the age of 8 
(Vasey, 1993), as younger children have difficulties in 
social comparisons. 

As Pine (2007) suggests, clinicians hoped that by 
extracting specific clusters of symptoms that resulted 
in categorical definitions of anxiety, they could “carve 
nature at its joints, identifying syndromes closely linked 
to brain dysfunction” (p. 632). However, the multiple 
types of evidence brought together in this chapter 
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(prevalence and comorbidity, genetic, developmental, 
from cognitive psychology and neuroscience) lead to 
questions about the specificity and differentiation of the 
clinical syndromes, suggesting the need for an alterna- 
tive classification closer to brain function and dysfunc- 
tion (i.e., endophenotypes). 
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Post-Traumatic stress disorder is an anxiety disorder 
that develops in response to a traumatic event or stres- 
sor and is characterized by symptoms of reexperiencing, 
avoidance, and hyperarousal. PTSD is rather unique in 
that it is one of two psychiatric disorders in the fourth 
edition text revision of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV-TR; American 
Psychiatric Association, 2000) that is tied directly to a 
specified life event. This feature of PTSD has significant 
implications for the diagnosis, etiology, and treatment 
of the disorder, as well as psychosocial factors, includ- 
ing its development in a medicolegal context. 


INTRODUCTION 


Although PTSD became a diagnostic category relatively 
recently, the symptoms of PTSD have been observed for 
centuries. Historical depictions of PTSD can be found in 
the story of Ulysses in Homer’s classic works, the Iliad 
and Odyssey, which make numerous references to the 
devastating impact of the Trojan War among those who 
survived (Shay, 1994). The damaging effects of combat 
and the long-term psychological consequences among 
soldiers were described for years prior to the coining 
of the term “post-traumatic stress disorder” in 1980. 
The terms “soldier’s heart,” “shell shock,” “combat 
fatigue,” “gross stress reaction,” “war neurosis,” and 
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“combat neurosis” have all been used to describe what 
we now recognize as war-related PTSD. 

Combat-related trauma is not the only type of trauma 
that has been linked to the development of long-term 
negative psychological sequelae. In fact, decades before 
the introduction of contemporary diagnostic nomencla- 
ture, Kraepelin (1896) coined the term “fright neuro- 
sis” (Schreckneurose) to denote anxiety symptoms that 
developed after serious accidents and physical injuries 
(Jablensky, 1985). Similarly, Oppenheim (1892) referred 
to “traumatic neurosis” in an attempt to describe anxiety 
in response to extreme stress (Kraepelin, 1896). Follow- 
ing the Great Fire of London in 1966, a famous diarist of 
the 17th century, Samuel Pepys, wrote: “It is strange to 
think that to this very day I cannot sleep a night with- 
out great terrors of fire” (qtd. in Daly, 1983, p. 66). It is 
clear that the symptoms of PTSD have been observed 
throughout history, long before the modern concept of 
post-traumatic stress disorder was developed. 

PTSD can develop following a wide range of trau- 
matic life events. Examples include war, rape, torture, 
criminal assault, interpersonal violence, childhood 
trauma, accidents, physical injury, the sudden death of 
a loved one, exposure to natural or man-made disasters, 
and physical illness/medical procedures. Traumatic 
events can be directly experienced by the individual or 
can be learned of secondarily; for example, one might 
be confronted with information about a traumatic event 
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occurring to a close friend or relative (American Psy- 
chiatric Association, 2000). Researchers (e.g., McNally, 
2003a) have commented that learning about an event 
happening to someone else “seems qualitatively differ- 
ent” (p. 231) from firsthand experience with a trauma. 
Secondary trauma exposure as a diagnostic criterion re- 
mains controversial and may account for some of the 
methodological inconsistencies among studies, particu- 
larly in the area of psychobiological research (Duke & 
Vasterling, 2005). 

In terms of risk for developing PTSD, researchers 
have examined a number of different types of variables 
and categorize them as follows: (1) pre-trauma vari- 
ables, such as personal characteristics (e.g., sex, age, 
educational level, premorbid psychiatric history, and 
personality); (2) trauma variables (e.g., type of trauma, 
trauma severity); and (3) post-traumatic variables (e.g., 
coping, social support, life stress) (Duke & Vasterling, 
2005). A thorough discussion of all these factors is be- 
yond the scope of this chapter; however, the interested 
reader is referred to the comprehensive text by Fried- 
man, Keane, and Resick (2007) for further detail. 

In general, researchers have demonstrated that the 
severity, duration, and proximity of an individual’s ex- 
posure to a traumatic event are the most important fac- 
tors affecting his or her likelihood of developing PTSD, 
and that peri- and post-traumatic variables (as opposed 
to pre-traumatic factors) are the strongest predictors of 
PTSD (see meta-analysis by Ozer, Best, Lipsey, & Weiss, 
2003). However, research evidence indicates that psy- 
chosocial variables, such as interpersonal (social) sup- 
port, demographic factors (e.g., age, family history, IQ), 
and intra-individual factors (e.g., trauma history, child- 
hood variables, premorbid mental disorders, personal- 
ity factors) influence an individual’s predisposition to 
developing PTSD. Women and young adults as well as 
combat veterans are at greater conditional risk for the 
development of PTSD than nonveteran men and older 
adults (see Friedman et al., 2007). 

Although the emotional and intrapsychic experi- 
ences of PTSD are substantial, PTSD takes a consider- 
able physical, interpersonal, and psychosocial toll on 
individuals with the disorder. Individuals with PTSD 
are more likely to use more costly and specialized medi- 
cal services; to suffer negative financial consequences 
and reductions in earning potential; to experience re- 
lationship distress and have higher rates of separation, 
divorce, and family problems; experience employment 
difficulties; and reductions in quality of life (Keane & 
Barlow, 2002; Koss, Koss, & Woodruff, 1991; Kulka et al., 
1990) Therefore, the myriad of associated problems 
and secondary consequences of traumatic stress are 


considerable and, in many cases, as debilitating as the 
core symptoms of PTSD. 


SYMPTOMS 


PTSD symptoms are classified according to the currently 
accepted diagnostic nomenclature in the Diagnostic and 
Statistical Manual of Mental Disorders (American Psy- 
chiatric Association, 2000), presented in Table 14.1. The 
historical evolution of symptomatic criteria is worth not- 
ing. In the first edition of the DSM (American Psychiat- 
ric Association, 1952), there were no explicit diagnostic 
criteria for PTSD, although the term “gross stress reac- 
tion” was used to describe individuals who had previ- 
ously been relatively normal but developed symptoms 
following exposure to extreme stress. Surprisingly, with 
the publication of the DSM-II in 1968, this category was 
eliminated. Theories about the potential political and so- 
cial influences that influenced this development and its 
subsequent about-face in the third edition abound (see 
Shalev, Yehuda, & McFarlane, 2000). When the DSM was 
revised in 1980, PTSD was included for the first time 
as an Official diagnosis, although the precipitating event 
was considered to be an extreme life stressor outside 
the range of normal human experience (American Psy- 
chiatric Association, 1980). With the publication of the 
DSM-IV in 1994 and the slightly revised edition issued 
in 2000 (American Psychiatric Association, 1994, 2000), 
several changes were introduced, along with the intro- 
duction of a new associated disorder: acute stress disor- 
der. Of note, in the DSM-IV Criterion A was broken into 
two parts: Al and A2. Criterion A2 (i.e., “the person’s re- 
sponse involved intense fear, helplessness, or horror”) is 
significant because an understanding of the individual’s 
emotional response at the time of the traumatic event is a 
prerequisite for determining a diagnosis. 

Since the publication of DSM-III, epidemiological 
research has demonstrated that traumatic events are 
actually fairly common (Duke & Vasterling, 2005). For 
a detailed description of the epidemiology of traumatic 
life events and prevalence estimates in the general pop- 
ulation, please refer to more comprehensive reviews 
by Breslau (2001, 2002); Fairbank, Ebert, and Costello 
(2002); and Hidalgo and Davidson (2000). Traumatic 
events are no longer necessarily considered outside the 
range of normal human experience. Therefore, accord- 
ing to the current diagnostic nomenclature (American 
Psychiatric Association, 2000), a diagnosis of PTSD can 
be considered as long as the traumatic event and the 
person’s immediate emotional reaction to it meet stan- 
dardized criteria (see Table 14.1). 
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CRITERION A (TRAUMATIC STRESSOR) 


The person has been exposed to a traumatic event in which both of the following occurred: 


(1) The person experienced, witnessed, or was confronted with an event or events that involved actual 
or threatened death or serious injury, or a threat to the physical integrity of him- or herself or others. 


(2) The person’s response involved intense fear, helplessness, or horror. In children, this may be expressed 
instead by disorganized or agitated behavior. 


CRITERION B (INTRUSIVE RECOLLECTION) 


The traumatic event is persistently reexperienced in one (or more) of the following ways: 


(1) Recurrent and intrusive distressing recollections of the event, including images, thoughts, or perceptions. In young 
children, repetitive play in which themes or aspects of the trauma are expressed may occur. 


(2) Recurrent distressing dreams of the event. In children, there may be frightening dreams without recognizable content. 
(3) The person acts or feels as if the traumatic event were recurring (involves a sense of reliving the experience, 
illusions, hallucinations, and dissociative flashback episodes, including those that occur upon awakening or when 


intoxicated). In young children, trauma-specific reenactment may occur. 


(4) Intense psychological distress at exposure to internal or external cues that symbolize or resemble an aspect of the 
traumatic event. 


(5) Physiologic reactivity on exposure to internal or external cues that symbolize or resemble an aspect 
of the traumatic event. 


CRITERION C (AVOIDANCE) 


Persistent avoidance of stimuli associated with the trauma and numbing of general responsiveness (not present before the 
trauma), as indicated by 3 (or more) of the following: 


(1) Efforts to avoid thoughts, feelings, or conversations associated with the trauma 
(2) Efforts to avoid activities, places, or people that arouse recollections of the trauma 
(3) Inability to recall an important aspect of the trauma 

(4) Markedly diminished interest or participation in significant activities 

(5) Feeling of detachment or estrangement from others 

(6) Restricted range of affect (e.g., unable to have loving feelings) 


(7) Sense of foreshortened future (e.g., does not expect to have a career, marriage, children, or a normal life span) 


(continued ) 
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CRITERION D (HYPERAROUSAL) 


(1) Difficulty falling or staying asleep 
(2) Irritability or outbursts of anger 
(3) Difficulty concentrating 

(4) Hypervigilance 


(5) Exaggerated startle response 


CRITERION E (DURATION) 


CRITERION F (FUNCTIONAL IMPAIRMENT) 


Persistent symptoms of increased arousal (not present before the trauma), as indicated by 2 (or more) of the following: 


Duration of the disturbance (symptoms in Criteria B, C, and D) is more than one month. 


important areas of functioning. 
Specify if: 
Acute: if duration of symptoms is less than 3 months 


Chronic: if duration of symptoms is 3 months or more 


The disturbance causes clinically significant distress or impairment in social, occupational, or other 


Delayed Onset: if onset of symptoms is at least 6 months after the stressor 


The key features that distinguish PTSD from other 
psychological disorders are the reliving/reexperiencing 
symptoms (nightmares, flashbacks, intrusive memo- 
ries), avoidance of trauma reminders, and anxious 
arousal (insomnia, irritability, diminished concentra- 
tion, hypervigilance, startle response). Individuals with 
PTSD relive the traumatic event in a number of ways. 
The individual experiences recurrent intrusive recollec- 
tions of the traumatic event in the form of persistent 
thoughts or memories, has nightmares, and may expe- 
rience flashback episodes in which he or she experi- 
ences the traumatic event in a vivid manner, almost 
as though the event is happening all over again. Often 
flashbacks involve input from all of the senses and are 
extremely frightening. Exposure to reminders of the 


trauma produces intense psychological reactivity and 
emotional distress. Avoidance symptoms involve avoid- 
ing reminders of the trauma or enduring them with 
considerable distress. Traumatic reminders or cues are 
particular stimuli associated with the traumatic event, 
such as locations, times, events, conversations, activi- 
ties, or people. Individuals may also have difficulty re- 
membering important aspects of the traumatic event 
and lose interest in routine or pleasurable activities. 
Other avoidance symptoms are the sense of a foreshort- 
ened future, feelings of detachment or estrangement 
from others, and emotional numbing, which is an in- 
ability to feel positive emotions, such as love, content- 
ment, or happiness. Hyperarousal is often the most dis- 
tressing symptom and is frequently the one reported 


to health care professionals. This includes symptoms 
of insomnia or difficulty sleeping, irritability or strong 
feelings of anger, attention and concentration difficul- 
ties, and hypervigilance. Hypervigilance is an excessive 
concern for the safety and well-being of oneself or oth- 
ers. An exaggerated startle response, or a tendency to 
overreact to loud noises or unexpected stimuli, can also 
develop. 


PREVALENCE 


Data regarding the rates of PTSD outside the United 
States are limited. Although there is a paucity of large- 
scale epidemiological research on prevalence rates in 
other countries, available information suggests that 
PTSD is most prevalent in postconflict, economically 
disadvantaged, war-torn countries with high rates of 
social conflict and mass violence (Duke & Vasterling, 
2005). DeJong and colleagues (2001) found rates rang- 
ing from 15.8% in Ethiopia to 37.4% in Algeria. 

Rates of PTSD in the United States, primarily from 
the Epidemiological Catchment Area Study, the first 
large-scale study of the prevalence of psychiatric disor- 
ders in the general population conducted in five Ameri- 
can cities, are low in comparison to non-Western coun- 
tries. The DSM-IV-TR cites prevalence estimates from 
1% to 4% (American Psychiatric Association, 2000). 
Breslau, Davis, Andreski, and Peterson (1991) reported 
arate of 9% (11% for women, 5% for men) in the gen- 
eral population. Breslau et al. also found that nearly 
40% of the sample had experienced one or more trau- 
matic event in their lifetime. Although the Epidemio- 
logical Catchment Area Study has been widely praised 
for its methodological procedures and adherence to key 
standards in survey research, it has been criticized by 
scholars and experts as underestimating the rates of 
PTSD (Keane & Barlow, 2002). 

The National Comorbidity Survey (Kessler, Son- 
nega, Bromet, Hughes, & Nelson, 1995) was another 
attempt to provide a comprehensive national estimate 
of PTSD. Kessler and colleagues interviewed a nation- 
wide sample of 5,877 individuals and found an overall 
prevalence rate of 8%, with the rate of PTSD in women 
more than twice that of men (10% vs. 5%). The survey 
also demonstrated unequivocally that trauma exposure 
is a relatively frequent life event, in that 61% of men 
and 51% of women reported experiencing at least one 
traumatic event during their lifetime. 

The most comprehensive examination of the prev- 
alence of PTSD among combat veterans comes from 
the National Vietnam Veterans Readjustment Study 
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(Kulka et al., 1990). The study, a congressional man- 
date, was the first time—although certainly not the 
last—that government sought to systematically under- 
stand the psychological costs of participation in war. 
The study examined three groups of individuals: Viet- 
nam veterans (n = 1,632), other veterans of the same 
era (n = 716), and nonveterans (n = 668) matched 
on important variables, such as age, sex, race, and eth- 
nicity. Results indicated that more than 15% of male 
Vietnam veterans met criteria for current PTSD and 
approximately 30% met criteria for PTSD in their life- 
time. Over 8% of female veterans met criteria for cur- 
rent PTSD and roughly 27% met criteria for lifetime 
PTSD. These rates were 5-10 times higher than rates 
found among comparable veterans of the same era and 
nonveterans. Rates of PTSD among more recent con- 
flicts have ranged from 4% to 19% (see reviews by 
Keane & Barlow, 2002; Norris & Slone, 2007). Although 
large-scale longitudinal studies examining the impact 
of combat on Operation Iraqi Freedom and Enduring 
Freedom veterans have yet to be completed, prelimi- 
nary estimates indicate high rates of PTSD among 
returnees. An anonymous survey administered to re- 
turning troops found that approximately 12% of Iraq- 
deployed veterans met conservative criteria for PTSD 
based on a symptom checklist, whereas 6% of veter- 
ans from Afghanistan met diagnostic criteria for PTSD 
(Hoge, Castro, Messer, McGurk, Cotting, & Koffman, 
2004). 

Traumatic events are fairly common in the general 
population; however, rates of PTSD are much lower, 
with community estimates ranging from 3% to 11%. 
Rates are higher among at-risk populations, including 
combat veterans and communities affected by mass 
violence or natural disasters. 


COURSE 


PTSD can occur at any age, including early childhood 
(Scheeringa, Zeanah, Myers, & Putnam, 2005). In adults, 
symptoms typically begin within the first 3 months af- 
ter the trauma, although there can be delays of months 
or years before symptoms appear (i.e., delayed-onset 
PTSD). Many individuals experience some symptoms 
of post-traumatic stress immediately following a trau- 
matic event, such as reexperiencing the trauma through 
intrusive thoughts and nightmares, loss of interest or 
pleasure in usual activities, difficulty sleeping, and be- 
ing easily startled. Many of these symptoms improve 
over time without clinical intervention. For example, 
Galea and colleagues (2002) found that approximately 
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20% of individuals living in the vicinity of the World 
Trade Center met criteria for probable PTSD and 7% 
of Manhattan residents met probable criteria for PTSD. 
However, 6 months later, a much lower percentage (less 
than 1%) of Manhattan residents met probable diag- 
nostic criteria for PTSD. 

The clinical symptoms and the relative predomi- 
nance of reexperiencing, avoidance, and hyperarousal 
symptom clusters may vary over time. The pattern of 
PTSD symptom expression often fluctuates with life 
stress and exposure to traumatic reminders. When PTSD 
symptoms occur, many experience a full recovery—with 
symptom remission occurring within 3 months in ap- 
proximately half of all cases (American Psychiatric As- 
sociation, 2000). However, PTSD can persist for years, 
and many individuals with long-term symptoms meet 
criteria for chronic PTSD, defined as lasting 3 months or 
longer. Approximately one-third of PTSD-diagnosed in- 
dividuals in the National Comorbidity Survey reported 
persistent symptoms 10 years post-trauma, even among 
those who had received psychiatric treatment. Fifteen 
percent of combat veterans in the National Vietnam Vet- 
erans Readjustment Study still suffered from PTSD over 
19 years later (Kulka et al, 1990). 


COMORBIDITY 


When PTSD is diagnosed, it often occurs concomitantly 
with other conditions. Clinical and community studies 
have demonstrated that people with PTSD frequently 
meet diagnostic criteria for multiple psychiatric disor- 
ders, particularly affective disorders, other anxiety dis- 
orders, and substance use disorders (see Brady, Killeen, 
Brewerton, & Lucerini, 2000, for a review; Keane & 
Wolfe, 1990). 

When examining other current and lifetime anxiety 
and unipolar mood disorders, Brown, Campbell, Leh- 
man, Grisham, and Mancill (2001) reported that among 
a sample of 1,127 psychiatric community-dwelling out- 
patients, those with PTSD showed the most severe and 
diverse pattern of comorbidity. Seventy-seven percent of 
the patients in the study met criteria for major depres- 
sion. Shalev (2001) reviewed the literature and found that 
concurrent rates of major depression among individuals 
with PTSD ranged from 30% to 50%, with rates po- 
tentially higher among those seeking treatment. Frank- 
lin and Zimmerman (2001) examined whether symp- 
tom overlap between major depression and PTSD (i.e., 
anhedonia, concentration problems, sleep difficulties) 
could be responsible for the high rates of comorbidity 
in 1,300 psychiatric patients with a lifetime history of 


PTSD. They concluded that the comorbidity between 
the disorders was not an artifact of symptom overlap 
and represented unique symptomatology. Depression is 
a frequent presenting problem among individuals with 
PTSD that can affect assessment and treatment and, as 
such, needs to be carefully evaluated and monitored. 

Anxiety disorders frequently co-occur with PTSD. In 
the National Comorbidity Survey, comorbidity of PTSD 
with other anxiety disorders ranged from 15% (gen- 
eralized anxiety disorder) to 29% (simple phobia) in 
women, and 7% (panic disorder) to 31% (simple pho- 
bia) in men (Kessler et al., 1995). In the Brown et al. 
(2001) study, 38% of PTSD patients met criteria for gen- 
eralized anxiety disorder, 31% for obsessive-compulsive 
disorder, 23% for specific phobia, 23% for panic disor- 
der with agoraphobia, and 15% for social phobia. 

Individuals with PTSD also frequently have alcohol 
and other substance use problems. Lifetime prevalence 
of alcohol abuse/dependence and substance abuse/ 
dependence among men with a history of PTSD in the 
National Comorbidity Survey was approximately 52% 
and 35%, respectively (Kessler et al., 1995). Among 
women with PTSD, rates were slightly lower, although 
still fairly high, at 28% and 27%, respectively (Kessler 
et al., 1995). 

Physical health problems are frequently seen 
among trauma-exposed individuals (see Schnurr, 
Green, & Kaltman, 2007). Evidence of the relationship 
between trauma exposure, PTSD, and self-reported 
health problems comes from large and diverse samples 
of community-dwelling members, veterans, and mili- 
tary personnel. There is also a wealth of evidence de- 
rived from special populations, such as individuals who 
have experienced sexual assault, adults with a history 
of childhood trauma, and older adults (e.g., Buckley, 
Green, & Schnurr, 2004; Schnurr, Spiro, & Paris, 2000). 
National studies indicate that veterans with PTSD 
tend to report more physical health problems and rate 
their health more poorly than veterans without PTSD 
(Centers for Disease Control, 1988; Kulka et al., 1990). 
Schnurr, Spiro, and Paris (2000) employed objective 
mediators of health to examine the role of PTSD in a 
sample of Korean War and World War II veterans and 
found that level of combat exposure predicted the onset 
of several physician-diagnosed medical conditions. In- 
dividuals who have been exposed to a traumatic event 
also tend to use more medical services than those with- 
out a history of trauma (Schnurr, Friedman, Sengupta, 
Jankowski, & Holmes, 2000b; see Walker, Newman, & 
Koss, 2004). Individuals with PTSD also demonstrate 
higher rates of adverse health behaviors, such as smok- 
ing, substance use (Shalev, Bleich, & Ursano, 1990), 


and high-risk behaviors (e.g., suicide, accidents), as 
well as higher rates of cardiovascular disease even af- 
ter for behavioral risk factors have been controlled for 
(Kubzansky, Koenen, Spiro, Vokonas, & Sparrow, 2007). 
There is some evidence that trauma exposure may be 
related to increased mortality (Buckley et al., 2004; 
see Schnurr, Green, & Kaltman, 2007), although causal 
mechanisms underlying this phenomenon need to be 
further delineated. 

PTSD and its comorbidities present real and signifi- 
cant challenges for practitioners. Clinically, individuals 
with PTSD and a comorbid psychiatric disorder pres- 
ent with more severe PTSD symptoms and a poorer re- 
sponse to treatment (see Friedman et al., 2007, for a 
review). 


NEUROBIOLOGICAL ALTERATIONS 
IN PTSD 


Life-threatening events and fear mobilize complex bio- 
logical systems involving multiple brain regions and 
hormonal and neurotransmitter systems. These sys- 
tems are well suited to prepare biological organisms 
to respond to immediate threats in their environment 
and serve important biological and adaptive functions. 
Dysregulation of multiple neurobiological systems 
clearly plays an important role in the pathophysiol- 
ogy of PTSD and will be discussed in the following 
sections. The review of findings presented here is 
not exhaustive and does not purport to cover all the 
biological findings (e.g., brain imaging, neurotrans- 
mitters, neuropeptides, neuroimmunological, and 
neuroendocrine) associated with PTSD. Rather, this 
discussion is intended as a general overview of the 
key neurobiological alterations in PTSD, with particu- 
lar attention to those deemed to have relevant clinical 
and treatment implications. Findings are summarized 
in Table 14.2. 


The Hypothalamic-Pituitary-Adrenal Axis 


The hypothalamic-pituitary-adrenal (HPA) axis plays a 
central role in the stress response (see Bremner, South- 
wick, & Charney, 1999; Nemeroff & Schatzberg, 1988, 
for extensive reviews). Figure 14.1 presents a brief over- 
view of the major components of the HPA axis. While 
the sympathetic nervous system is tied to preparatory 
action, the HPA axis appears to facilitate defensive re- 
sponding as well as restoration of homeostasis (Munck, 
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Guyre, & Holbrook, 1984; Southwick, Vythilingam, & 
Charney, 2005; Yehuda, 2002). 


Glucocorticoids and Catecholamines 


The neuroendocrine system is an important biologi- 
cal substrate implicated in PTSD. Given the role that 
hormones, particularly the glucocorticoids and cate- 
cholamines, play in the normal stress response, it is 
no surprise that a considerable amount of research on 
these neurohormonal mechanisms has been gener- 
ated over the past two decades. Glucocorticoids are 
central in the expression of stress responses, such as 
increased gluconeogenesis, inhibition of growth and 
reproductive systems, and containment of inflamma- 
tory responses. 

Researchers originally hypothesized that elevated 
levels of glucocorticoids, primarily cortisol, would be 
found in the brains of individuals with PTSD; however 
this has not been borne out. In fact, despite the hy- 
persecretion of corticotropin-releasing factor typically 
found among those with PTSD, normal to low baseline 
levels of cortisol (Yehuda, 2002) and greater number 
of glucocorticoid receptors (Yehuda, Lowy, Southwick, 
Shaffer, & Giller, 1991) are generally found. The po- 
tential importance of increased glucocorticoid recep- 
tor responsiveness in some brain structures is that 
their presence could represent a heightened negative 
feedback system, accounting for an overall decrease 
in peripheral cortisol and a heightened suppression of 
cortisol compared to controls (Bremner, Davis, South- 
wick, Krystal, & Charney, 1995). Several longitudinal 
studies demonstrate the relationship between cortisol 
levels and the development of PTSD after various types 
of trauma. Individuals who developed PTSD following 
a motor vehicle accident had lower levels of cortisol 
immediately post-trauma (Yehuda, McFarlane, & Sha- 
lev, 1998). Women with a prior history of sexual as- 
sault who had been raped had lower levels of cortisol 
than women with no trauma history. Individuals with 
PTSD differ from individuals with a primary diagno- 
sis of major depression, in terms of findings from the 
dexamethasone suppression test. Dexamethasone is a 
synthetic steroid similar to cortisol that suppresses ad- 
renocorticotropin secretion in normal healthy individu- 
als. In individuals with PTSD, an enhanced suppres- 
sion (i.e., lower levels) of cortisol is generally found, 
particularly in the low dose test (i.e., 0.5 mg) (Yehuda, 
2002). 

This line of research, coupled with findings from the 
animal stress literature, has led some to postulate that 
enhanced negative feedback and HPA reactivity may be 
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| Key Neurobiological Findings in PTSD 


Glucocorticoids 


E Abnormal urine and plasma cortisol levels 

E Increased number of lymphocytic glucocorticoids 
E Exaggerated cortisol suppression to dexamethasone 
E Increased cortisol response to CRH and ACTH 


Catecholamines 


E Exaggerated epinephrine and NE responses to traumatic reminders 
E No evidence for increased NE under baseline/resting conditions 
E Increased 24-hour plasma NE levels 


E Increased 24-hour urine NE excretion 


E Decreased platelet serotonin uptake 
E Blunted prolactin response to d-fenfluramine 
E Exaggerated response to serotonergic probes 


E Clinical response to SSRIs 


PSYCHOPHYSIOLOGICAL 


Œ Cardiovascular reactivity to traumatic stimuli 

E Galvanic skin conductance response to traumatic stimuli 
E No differences when examining resting indices 

E Reduced ERPs to stimuli of increasing intensity 


E Reduced habituation and larger ERPs to novel or traumatic stimuli 
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Figure 14.1 Major components of the hypothalamic-pituitary-adrenal (HPA) axis. 

In response to acute and chronic stress, the paraventricular nucleus of the hypothalamus secretes corticotropin-releasing factor (CRF), 
which, in turn, stimulates the anterior pituitary gland to synthesize and release adrenocorticotropin (ACTH). ACTH stimulates the 
synthesis and release of cortisol from the adrenal glands. Cortisol, an important stress hormone, is responsible for mobilizing and 
replenishing energy reserves, inhibiting growth and reproductive systems, containing the immune response, and affecting behavior 
through its action on multiple neurotransmitter systems and brain areas. 
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related to individual differences in the development of 
PTSD and function as a preexisting risk factor or critical 
pathway related to certain types of early experiences 
and changes in brain morphology (Yehuda, 2002). 

Exaggerated noradrenergic activity in individuals 
with a history of trauma and diagnosis of PTSD has 
been observed across a large number of physiological, 
neuroendocrine, brain-imaging, and other biological 
modalities. Preclinical studies demonstrate that central 
noradrenergic nuclei play an important role in orienta- 
tion to novel stimuli, alertness, vigilance, selective at- 
tention, and cardiovascular responses to life-threatening 
stimuli (Aston-Jones, Rajkowski, Kubiak, & Alexinsky, 
1994). The locus coeruleus contains the majority of no- 
radrenergic cell bodies in the brain (Zigmond, Finlay, & 
Sved, 1995). Another brain region involved in the de- 
tection of threatening stimuli and defensive responding 
is the amygdala. The catecholamines play a central role 
in the encoding and consolidation of memory for events 
and stimuli that are arousing, stressful, or fear induc- 
ing. It has been well established in numerous animal 
and human studies that the administration of epineph- 
rine or norepinephrine enhances memory consolidation 
and retention (see Southwick, Rasmusson, Barron, & 
Arnsten, 2005, for a cogent review). The release of cat- 
echolamines in response to traumatic events has been 
postulated to be an enhancing memory formation and 
related to reexperiencing of the trauma through in- 
trusive thoughts and distressing memories (McNally, 
2003b). 

Noradrenergic overreponsivity to a variety of stres- 
sors, particularly trauma-relevant stimuli, has been 
demonstrated across a number of clinical physiologi- 
cal, neuroendocrine, receptor-binding, pharmacologi- 
cal challenge, neuroimaging, and pharmacological 
treatment studies (Southwick, Bremner, et al., 1999). 
However, noradrenergic hyperreactivity has not been 
found at baseline or under resting conditions. In other 
words, under general non-stress conditions, individuals 
with and without PTSD do not demonstrate differences 
in baseline levels of norepinephrine. This contrasts 
with results obtained through the use of measures of 
24-hour plasma and urine catecholamine levels. Most 
24-hour urine excretion studies have found higher lev- 
els of norepinephrine in trauma survivors with PTSD 
than in controls (Southwick, Bremner, et al., 1999). 
Plasma norepinephrine levels have also been found to 
differ among individuals with PTSD and healthy con- 
trols (Southwick, Bremner, et al., 1999). It has been 
suggested that the 24-hour sampling procedure repre- 
sents the summation of phasic physiological changes in 
response to both meaningful stimuli and tonic resting 


catecholamine levels, whereas baseline measures only 
capture tonic activity (Friedman et al., 2007; Southwick, 
Paige, et al., 1999). 


Serotonin 


Serotonin (5-hydroxytryptamine, or 5-HT) is a mono- 
amine neurotransmitter that is implicated in numer- 
ous mood disorders and has excitatory and inhibitory 
actions in the central nervous system. Neurons that 
synthesize and release serotonin are found almost ex- 
clusively in the raphe nuclei of the brain stem (Nestler, 
Hyman, & Malenka, 2001). 

Direct evidence for 5-HT dysregulation in PTSD 
comes from multiple lines of research, including clini- 
cal studies of traumatized individuals and neuroendo- 
crine challenge paradigms. Resting decreased platelet 
serotonin uptake, blunted prolactin response to the 
serotonin-releasing and uptake inhibitor d-fenfluramine, 
and exaggerated panic response to serotonergic probes 
have all been demonstrated in PTSD subjects compared 
to non-affected individuals (see Friedman et al., 2007). 

The relationship between trauma-related psychopa- 
thology and 5-HT activity is likely mediated by both 
cortical and subcortical brain regions. Particular brain 
regions regulated by 5-HT that have been implicated 
in the pathophysiology of PTSD are the prefrontal cor- 
tex, amygdala, locus coeruleus, and hippocampus. The 
orbitofrontal cortex, which is particularly sensitive to 
the effects of serotonin (Park, Coull, McShane, Young, 
Sahakian, Robbins, & Cowen, 1994), is known for its 
role in filtering and processing social and emotional 
information and has been associated with a number 
of symptoms of PTSD, including impulsivity, aggres- 
sion, and emotional information-processing differences 
(Vasterling, Brailey, Constans, & Sutker, 1998). 

The strongest clinical evidence for the role of 5-HT 
in PTSD is found in pharmacological studies. Research 
involving the gold-standard research design in phar- 
macology, the double-blind, randomized, placebo- 
controlled clinical trial, indicates that the selective 
serotonin reuptake inhibitors (SSRIs) have been shown 
to be more effective than placebo (Stein, Ipser, & 
Seedat, 2005) and to ameliorate the primary symptom 
clusters of PTSD (avoidance, reexperiencing, hyper- 
arousal). Other classes of medications, including the 
monoamine oxidase inhibitors and tricyclic antidepres- 
sants, which inhibit presynaptic serotonin reuptake, 
have also proved effective in treating PTSD symptoms, 
although the SSRIs are considered first-line agents in 
the pharmacological treatment of PTSD (Friedman & 
Davidson, 2007). 


PSYCHOPHYSIOLOGY 


Research involving combat veterans has demonstrated 
that heightened physiological arousal to trauma-related 
cues influenced the development of the diagnostic cri- 
teria for PTSD (Rabois, Batten, & Keane, 2002). Hyper- 
vigilance, physiological reactivity, and an exaggerated 
startle response are cardinal features of the disorder, 
which makes psychophysiologic assessment a relevant 
focus for the study and treatment of trauma-related 
disorders. Research examining the physical reactiv- 
ity of individuals with and without PTSD to traumatic 
cues has consistently demonstrated that on average, 
individuals with the disorder exhibit greater levels of 
reactivity than control subjects. This finding has been 
replicated across various groups, including combat vet- 
erans (Vietnam, Korea, World War II) and nonveteran 
populations (for a comprehensive review of this litera- 
ture, see Orr, Metzger, & Pittman, 2002). The largest and 
most methodologically rigorous study of this type was 
conducted by the Department of Veteran Affairs (Keane 
et al., 1998) and demonstrated that combat veterans 
with PTSD show heightened physiologic arousal when 
exposed to trauma-related cues. Keane and colleagues 
were able to classify approximately two-thirds of indi- 
viduals with PTSD using a combination of four physi- 
ological variables (heart rate, skin conductance, blood 
pressure, and electromyogram activity). 

There is evidence, although slightly less consistent, 
for baseline cardiovascular reactivity among individu- 
als with PTSD. When compared with control subjects, 
individuals with PTSD exhibit consistently higher heart 
rates. However, when compared with individuals with 
other anxiety disorders or those that have been exposed 
to trauma who do not have PTSD, results have been 
mixed (see Rabois et al., 2002, for a cogent review). 
Buckley and Kaloupek (2001) concluded based on their 
recent meta-analysis comparing individuals with PTSD 
to a traumatized group without PTSD that PTSD is as- 
sociated with elevated levels of basal heart rate and 
diastolic blood pressure. This finding was still appar- 
ent even after differences in anticipatory anxiety were 
considered. 

Basal heart-rate and heart-rate responsiveness has 
also been shown to be predictive of PTSD development. 
Results from several studies suggest that basal cardio- 
vascular activity is elevated in response to trauma- 
related stimuli and that these differences are observed 
shortly after trauma exposure (Orr et al., 2002). Studies 
reviewed by Orr and colleagues demonstrate that in- 
dividuals who developed PTSD following a traumatic 
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accident had significantly higher post-trauma resting 
heart rates, but not blood pressure levels. 


Event-Related Brain Potentials 


Event-related brain potentials (ERPs) are electrical 
changes recorded on the surface of the scalp in re- 
sponse to specific stimuli. ERPs are measured through 
the use of an electroencephalogram; electrodes are 
placed on the surface of the scalp to record and amplify 
the brain’s neuronal activity. Over the past decade, ERP 
studies have been increasingly conducted among indi- 
viduals PTSD to examine cognitive activity (such as the 
ability to focus on information as well as ignore or fil- 
ter irrelevant stimuli). Although this type of research is 
in its early stages, there are several important findings 
to consider. First, combat veterans with PTSD have a 
unique response to increasingly intense stimuli. Most 
individuals evidence increasing brain-wave amplitudes 
when presented with progressively louder auditory 
stimuli, although Paige, Reid, Allen, and Newton (1990) 
found that 75% of PTSD veterans evidence decreasing 
amplitudes in response to such stimuli. In contrast, 
83% of veterans without PTSD show the more proto- 
typical pattern (i.e., increased amplitude in response 
to stimuli increasing in auditory intensity). In research 
examining habituation to recurring stimuli, PTSD vet- 
erans exhibit less habituation to a second presentation 
of an auditory stimulus than combat-exposed veterans 
without PTSD (Gillette et al., 1997; Neylan et al., 1999). 
Reduced suppression has been found across a number 
of psychiatric disorders but has been postulated to be 
related to reduced sensory gating and an impairment in 
the ability to filter out irrelevant sensory information in 
individuals with PTSD (Orr et al., 2002). 

Findings from psychophysiological studies support 
disturbances in the processes of attention and informa- 
tion processing among individuals with PTSD. It is clear 
that there are complex neurobiological alterations in 
PTSD and that these neurobiological findings are central 
to the development and expression of PTSD symptoms. 


PSYCHOPHARMACOLOGY 


Significant advances in the neurobiology of PTSD and 
a growing understanding of the pathophysiology of 
traumatic stress have led to significant developments in 
the field of clinical psychopharmacology (Friedman & 
Davidson, 2007). Science has yet to develop a pharma- 
cological agent specific to PTSD. However, the past de- 
cade has witnessed the growth of an empirical database 


364 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


for evidence-based treatment and rational pharmaco- 
therapy for PTSD (Friedman & Davidson, 2007; see Ta- 
ble 14.3). The medications currently used to treat PTSD 
were originally developed to treat other clinical condi- 
tions and later found to be effective in treating PTSD 
symptoms (Friedman, Donnelly, & Mellman, 2003). 
The symptom overlap among the anxiety and depres- 
sive disorders, as well as research demonstrating the 
efficacy of antidepressant medications for the treatment 
of anxiety disorders, has led researchers to theorize that 
the disorders share similar etiologies and pathophysiol- 
ogy (Williams, Watts, MacLeod, & Mathews, 1997). 

As previously mentioned, psychopharmacological 
research in PTSD has focused predominantly on sero- 


tonergic mechanisms (Friedman & Davidson, 2007). 
Selective serotonin reuptake inhibitors (SSRIs) are a 
class of antidepressant medications that work by in- 
creasing levels of serotonin (5-HT) in the brain. There 
are currently two SSRIs that have received approval 
from the United States Food and Drug Administration 
for the treatment of PTSD—sertraline and paroxetine 
(Freidman et al., 2003). Both drugs have been shown 
to significantly reduce PTSD symptoms when com- 
pared to placebo (e.g., Brady, Pearlstein, et al., 2000; 
Marshall, Beebe, Oldham, & Zaninelli, 2001). In stud- 
ies evaluating SSRIs specifically, treatment effect sizes 
for pharmacologic agents were smaller than those ob- 
served in psychotherapy trials (Brady, Pearlstein, et al., 


Medication Indications for PTSD and Related Problems 


DSM-IV-TR 


SYMPTOM 
CRITERIA 


OTHER INDICATIONS 


MEDICATION CLASS NO. OF RCTs 
SSRI 6 
Other 4 
antidepressants? 

MAOI 1 
Antiadrenergic 2 
agents 

Anticonvulsants 1 
Benzodiazepines? 1 
Atypical 4 
antipsychotics 


B, C, D Depression, panic, 
social phobia, and 
obsessive-compulsive 
disorders 

B, C, D Depression 

B Depression, panic, 
and social phobia 

B, D 

B, C, D Cognition and bipolar 
disorder 

D General anxiety 
and insomnia 

B, D Aggression, psychotic 


symptoms 


aVenlafaxine accounts for two of these RCT. "Used as an adjunctive agent. 
Note: SSRI = selective serotonin reuptake inhibitor; MAOI = monoamine oxidase inhibitor; RCT = randomized 


controlled trial. 


Adapted from Friedman, Donnelly, & Mellman, 2003; and Handbook of PTSD: Science and Practice, by 
M. J. Friedman, T. M. Keane, & P. A. Resick, 2007. New York: Guilford Press. 


2000; Keane & Barlow, 2002), even though they were 
successful at reducing PTSD symptoms and were well 
tolerated by patients. Future research comparing psy- 
chotherapy, pharmacotherapy, and the combination 
of psychotherapy and pharmacotherapies has been 
called for by scholars and leading clinicians in the field 
(Keane & Barlow, 2002). 

Other types of medications for treating PTSD have 
not been investigated to the same extent as the SSRIs. 
For example, the only non-SSRI medication to have 
been evaluated in more than one randomized con- 
trolled trial (RCT) for treatment PTSD is venlafaxine, a 
second-generation antidepressant (see Friedman & Da- 
vidson, 2007, for an extended review of RCTs in PTSD). 
However, non-SSRI agents are used because they treat 
specific symptoms experienced by individuals with 
PTSD with some success. For example, the antidepres- 
sant trazodone has been used as an adjunct to treat- 
ment with other SSRIs to reduce insomnia (Friedman & 
Davidson, 2007). In addition, antiadrenergic agents 
(e.g., prazosin) have been used to reduce traumatic 
nightmares (Raskind et al., 2003; Taylor et al., 2008) 
and non-nightmare distressed awakenings (Thompson, 
Taylor, McFall, Barnes, & Raskind, 2008). Anticonvul- 
sants (e.g., gabapentin, lamotrigine, carbamazepine, 
valproate) have also been used with some success, 
but no RCTs have been conducted to date (Friedman & 
Davidson, 2007). Atypical antipsychotic agents (i.e., 
olanzapine and risperidone) have also been used to 
treat target symptoms such as hypervigilance/paranoia, 
physical aggression, social isolation, and hallucina- 
tions (Friedman et al., 2003); however, these agents are 
used rarely, and then only in patients who have failed 
to respond to other medications (Foa, Keane, & Fried- 
man, 2000). While benzodiazepines do not have spe- 
cific effects on PTSD symptoms, they have been shown 
to improve sleep and reduce general anxiety (Braun, 
Greenberg, Dasberg, & Lerer, 1990). In general, they are 
not recommended for individuals with PTSD due to the 
potential for substance dependence and withdrawal fol- 
lowing discontinuation. 

Freidman et al. (2003) outline several guidelines for 
the rational use of medications for PTSD. They caution 
that there are no hard and fast rules, but that medica- 
tion choice should be tailored to the individual’s needs 
and informed by several considerations. They suggest 
implementing pharmacotherapy in situations in which 
(1) patients are open to psychopharmacological treat- 
ment for PTSD, (2) there is comorbid psychopathology, 
(3) symptom severity is interfering with psychotherapy 
for PTSD or comorbid conditions, and (4) psychothera- 
peutic treatment alternatives are not available. 
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PTSD ASSESSMENT 


Diagnosing PTSD can be complex due to a number of 
factors, including (1) the total number of symptoms that 
warrant the diagnosis, (2) the complicated criterion sets 
that must be met, and (3) the medicolegal context inher- 
ent in the disorder, particularly in situations related to 
secondary gain or potential denial of financial resources 
or access to benefits, goods, or services. Fortunately, 
there are a number of reliable and valid measures of 
trauma and PTSD available to clinicians to facilitate ac- 
curate diagnoses. Measures are typically broken down 
into structured and semi-structured interviews to evalu- 
ate PTSD symptoms, self-report assessments of trauma 
exposure and PTSD symptoms, measures of a patient’s 
approach to the testing procedure (response style), and 
psychophysiological measures. In choosing a specific 
assessment approach, clinicians should take into ac- 
count the referral question and the feasibility of apply- 
ing a particular method with the patient. 


PTSD Diagnostic Interviews 


Diagnostic interviews for PTSD typically include the as- 
sessment of pretrauma, peri-trauma, and post-trauma 
functioning (see Table 14.4). Pretrauma_ variables 
include the individual’s social, academic, and fam- 
ily functioning before the traumatic event and an as- 
sessment of early stressors or any preexisting trauma. 
Peri-traumatic information is collected about the trau- 
matic event and the individual’s reaction in order to 
ensure Criteria Al and A2 are met. Other relevant in- 
formation is gathered, such as whether the individual 
is capable of recalling details of the trauma (e.g., was 
the individual rendered unconscious, was there im- 
pairment due to substances, was extreme dissociation 
present?). Post-trauma variables are factors that must 
be taken into consideration that occur following the 
trauma. Variables to evaluate are those that result in 
functional impairment in major life roles (e.g., social, 
occupational/academic, self-care) or reductions in 
overall quality of life. 

As mentioned in the introduction, PTSD is unique 
in that it is one of only two disorders in the DSM-IV 
(American Psychiatric Association, 2000) that requires 
that emotional symptoms be linked to a precipitating 
event. Additionally, because PTSD is frequently pres- 
ent along with a number of comorbid or co-occurring 
disorders, it is important that the symptoms observed 
be causally linked to the trauma. Therefore, the goal of 
assessment is to document symptom development and 
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Components of a Typical 
PTSD Interview 


Pre-trauma Stressful events 


Variables 
Traumatic events 
Psychological symptoms 
Occupational functioning 


Social functioning 


Peri-trauma 
Variables 


Traumatic event (Criterion A1) 


Emotional reaction to the traumatic 
event (Criterion A2) 


Other pertinent information about 
traumatic event or related circumstances 


Post-trauma 
Variables 


PTSD symptoms related to index trauma 
Other current psychological symptoms 
Occupational functioning 

Social functioning 

Methods/means of coping 

Additional traumatic events 


Current stressors 


establish a link either temporally or conceptually to the 
traumatic life event. Therefore, it is essential that the 
onset of the observed symptoms occurs subsequent to 
the trauma or that the symptoms are linked to the 
trauma via some theoretical mechanism. For example, if 
emotional numbing did not begin immediately after the 
traumatic event, the diagnosing clinician must closely 
evaluate the patient’s history, taking into account rel- 
evant post-trauma variables (e.g., coping methods, ad- 
ditional stressors) to determine whether delayed symp- 
tom development is plausible and based on the overall 
history and formulation. Accurate and comprehensive 
assessment by a knowledgeable clinician familiar with 
PTSD is essential to establish a reliable diagnosis. 


Assessment Instruments 


Psychological assessment instruments can be used to 
augment and enhance the reliability of traditional as- 
sessments. Assessment instruments for PTSD generally 
fall into two categories: (1) trauma exposure measures 
and (2) PTSD symptom measures. The choice of which 
particular instrument depends on the context and pur- 
pose of the PTSD assessment as well as the overall bal- 
ance of reliability, validity, sensitivity, and specificity of 
the measure being considered. 


Trauma Exposure Measures 


Individuals with PTSD often have a history of multiple 
traumas. A measure of trauma exposure can assist the 
patient and the clinician to focus on the individual’s life- 
time history of trauma. Trauma exposure measures are 
useful because they can rapidly access a wide variety of 
traumatic life events and quickly identify an individual’s 
level of involvement in the event. For example, the Life 
Events Checklist (Blake et al., 1990), one of the most 
commonly used trauma exposure measures, queries 
whether 17 potentially traumatic events, such as natural 
disasters, fire or explosions, and assault with a weapon, 
have happened over the course of the individual’s en- 
tire life. The checklist also asks individuals to indicate 
whether these events happened directly to them, were 
witnessed, or were learned about secondhand. 

There are no self-report trauma measures that as- 
sess for the DSM-IV definition of a traumatic event, 
because no instruments query the individual on Crite- 
rion A2 (whether they experienced fear, helplessness, 
or horror). However, there are several measures that 
query threat to one’s life and whether the individual 
perceived the event as traumatic. These include the 
Trauma Assessment for Adults (Resnick, Falsetti, Kil- 
patrick & Freedy, 1996), the Traumatic Events Question- 
naire (Vrana & Lauterbach, 1994), and the Traumatic 
Stress Scale (Norris, 1990). 


PTSD Symptom Measures 


PTSD symptom measures are divided into self-report 
and interview-based instruments. Self-report measures 
are often screening instruments that do not provide 
a definitive PTSD diagnosis. As screening measures, 
these instruments often sacrifice specificity (ability to 
identify people without the disorder) for high sensitiv- 
ity (ability to identify people with the disorder). Mea- 
sures that have a high false-positive rate (classifying 
individuals as having the disorder when they do not) 


ensure that few patients with PTSD will be missed. Re- 
sults of self-report measures should be further evalu- 
ated by a clinician before a diagnosis is rendered. The 
advantages of using self-report measures is that they 
provide a quick look at potential threshold PTSD symp- 
toms, take minimum amount of the patient’s time and 
effort, and are easily scored against normative data. 
They are also a useful way for providers to quickly 
track symptom change across treatment sessions. Ex- 
amples of self-report symptom measures include the 
PTSD Diagnostic Scale (Foa, Cashman, Jaycox, & Perry, 
1997), PTSD Checklist (Weathers, Litz, Herman, Huska, 
& Keane, 1993), and the Impact of Events Scale (Weiss 
& Marmar, 1996). 

Interview-based measures of PTSD provide a more 
detailed assessment of symptoms, leading to a definitive 
diagnosis. The Structured Clinical Interview for DSM-IV 
(SCID; First, Spitzer, Gibbon, & Williams, 1996) PTSD 
module is a structured interview that evaluates individ- 
ual PTSD symptoms using a structured series of ques- 
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tions targeting specific symptoms. The gold standard 
of interview-based PTSD assessments is the Clinician- 
Administered PTSD Scale (Blake et al., 1995), which 
has well-established psychometric data. It is unique 
in that it is the only measure that queries about both 
symptom frequency and intensity, using behaviorally 
specific anchors for clinician ratings (Elhai, Gray, Kash- 
dan, & Franklin, 2005). This type of inquiry leads to 
a more detailed understanding of each PTSD symptom 
reported. The Clinician-Administered PTSD Scale also 
provides several different scoring methods, depending 
on the nature and purpose of the assessment, including 
an overall score and various cut scores based on scores 
on frequency and intensity, leading to varying levels of 
sensitivity and specificity in diagnosing PTSD (Weath- 
ers, Ruscio, & Keane, 1999). 

Elhai and colleagues (2005) examined the fre- 
quency with which PTSD assessment tools were used 
in a representative sample of 565 members of the In- 
ternational Society for Traumatic Stress Studies via an 


Commonly Used Assessment Instruments 


TRAUMA EXPOSURE 


INTERVIEW-BASED SELF-REPORT 


PTSD SYMPTOM 


INTERVIEW-BASED SELF-REPORT 


Evaluation of Lifetime 
Stressors (ELS) 


Post-Traumatic Diagnostic 
Scale (PDS) 


Life Events Checklist 
(LEC) 


National Women’s 
Study PTSD Module 


Detailed Assessment 
of Post-Traumatic 
Stress (DAPS) 


Potential Stressful 
Events Interview (PSED 


Trauma Assessment 
for Adults (TAA) 


Combat Exposure 
Scale (CES) 


Conflict Tactics 
Scale (CTS) 


Traumatic Stress 
Schedule (TSS) 


PTSD (www.ncptsd.org). 


Note: Data was collected from 227 ISTSS members. Information on these instruments can be obtained from the Web site maintained by the National Center for 


Clinician-Administered 
PTSD Scale 


Trauma Symptom 
Inventory (TSI) 


PTSD Checklist 
(PCL) 


Structured Clinical 
Interview for DSM-IV- 
(SCID) PTSD module 


Post-Traumatic 
Diagnostic Scale (PDS) 


Acute Stress Disorder 
Interview 


MMPI-2 Keane PTSD 
scale 


Anxiety Disorders 
Interview Schedule- 
Revised (ADIS-R) 
PTSD module 


Diagnostic Interview 
Schedule-(DIS) 
PTSD module 


Impact of Event 
Scale-Revised (IES-R) 
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e-mail survey. They asked members, of whom 227 re- 
sponded, to rank the trauma exposure and PTSD symp- 
tom assessments they used most frequently for clinical 
and research purposes. The study did not find sig- 
nificant agreement among experts on commonly used 
adult trauma exposure interviews. Table 14.5 provides 
a summary of their findings, along with a list of the 
most commonly used interview-based measures from 
the National Center for PTSD (see National Center for 
PTSD, n.d.). 


Overcoming Bias in PTSD Assessment 


The assessment of PTSD can be fraught with incentives 
to over- or underreport psychopathology, depending on 
the assessment context. Therefore, in some contexts, 
particularly in the medicolegal arena, it is important to 
either use a non-biased indicator of PTSD or collect data 
on the patient’s response style to inform the interpreta- 
tion of assessment data. 

Measuring a patient’s approach to the test-taking 
situation allows response style factors to be taken into 
account during a clinical interview. Few PTSD symp- 
tom assessment measures include a measure of re- 
sponse style. The Trauma Symptom Inventory (Bri- 
ere, 1995) queries for general malingering along with 
symptoms that correspond but are not specific to 
PTSD. However, Elhai and colleagues (2005) did not 
find overall utility for the Trauma Symptom Inven- 
tory in the detection of malingered PTSD. The MMPI-2 
has scales that evaluate over- and underreporting of 
symptoms, along with affirmative and negative (yea- 
and nay-saying) approaches. The MMPI-2 has two 
scales originally thought to be specific to PTSD: the PK 
(Keane, Malloy & Fairbank, 1984) and PS (Schlenger & 
Kulka, 1987) scales. Much research has been done with 
these scales, the findings of which demonstrate that 
neither consistently discriminates between PTSD and 
general psychological distress (Greene, 2000). The most 
empirically validated measure of response style in foren- 
sic contexts, the Structured Interview of Reported Symp- 
toms (Rogers, Gillis, Dickens, & Bagby, 1991), has not 
been well researched or validated for use with PTSD. 

Psychophysiological measures have been of inter- 
est to researchers seeking a non-biased indicator of the 
presence of PTSD and are tied closely to empirical data 
on the psychophysiology of PTSD discussed earlier. Psy- 
chophysiological measures are thought to be good indi- 
cators of PTSD because of the features of hyperarousal 
inherent in the disorder and the lack of reliance on 
self-report data. In psychophysiological assessment, pa- 


tients are shown depictions of trauma-relevant stimuli, 
and their physiological response (i.e., heart rate, muscle 
tension, skin conductance) is measured. As previously 
discussed, research in this area has demonstrated the 
ability of psychophysiological measures to identify dif- 
ferences between individuals with and without PTSD 
(Orr & Roth, 2000), particularly among individuals who 
do not take antianxiety medications, since they can ar- 
tificially reduce arousal. However, at the present time, 
using psychophysiological measures for general assess- 
ment purposes is untenable for most clinicians. The fi- 
nancial cost of the measures, time constraints on the 
clinician, and patient burden may ultimately outweigh 
their benefit. However, in the future, as technological 
advances become more integrated into clinical practice, 
such measures may become a more routine part of as- 
sessing PTSD. 


PTSD TREATMENT 


Research on the treatment of PTSD emerged in the late 
1970s and early 1980s (Burgess & Holmstrom, 1974; 
Keane & Kaloupek, 1982). Today, most of the treatment 
outcome literature is on cognitive and behavioral thera- 
pies. Group psychotherapy and psychodynamic psycho- 
therapy are regularly used to treat PTSD; however, the 
empirical support for these treatments is lacking (Foa 
et al., 2000). Psychodynamic therapies for PTSD may 
demonstrate poor efficacy because the goal of therapy is 
not symptom reduction. Therefore, it may be that those 
factors treated successfully by psychodynamic therapies 
(e.g., greater understanding of the meaning of the trau- 
matic event) are not adequately reflected in the current 
research literature on empirically validated treatments 
for PTSD (Foa et al., 2000). 

In 1997, the International Society for Traumatic 
Stress Studies established a task force of experts in the 
field of traumatic stress to establish treatment guidelines 
for PTSD. The results of this endeavor were initially pre- 
sented in Effective Treatments for PTSD: Practice Guide- 
lines from the International Society for Traumatic Stress 
Studies (Foa et al., 2000). More recently, in 2005, the 
society convened a body of members, the PTSD Treat- 
ment Guidelines Task Force, to update the initial set of 
guidelines and create a document outlining the current 
best practices in PTSD (Foa, Keane, Friedman, & Cohen, 
2008). At the forefront of evidence-based therapies and 
best practices for PTSD are those that use a form of ex- 
posure therapy to reduce disturbing thoughts, feelings, 
and images. 


Exposure-based therapies have a long and success- 
ful history in the treatment of anxiety disorders (Bar- 
low, 1988). Exposure therapy can be imaginal or in 
vivo. Imaginal exposure attempts to reduce anxiety by 
having the patient imagine the feared situation object 
or event. In-vivo exposure therapy involves actually ex- 
periencing the feared situation, object, or event in or- 
der to reduce anxiety (e.g., returning to the site of the 
trauma or handling a feared object). There are several 
exposure-based therapies designed to treat PTSD spe- 
cifically. These therapies are well researched and are 
described below. 


Prolonged Exposure 


Prolonged exposure therapy (PE; Foa & Rothbaum, 
1998) was initially developed for rape survivors but is 
now more widely used for individuals who have experi- 
enced various types of trauma. PE combines the use of 
education, relaxation training, and flooding (i.e., rapid 
or intense exposure to a traumatic stimulus) to reduce 
PTSD symptoms. PE employs both imaginal and in-vivo 
exposure. Typically, in PE PTSD-diagnosed patients dis- 
cuss traumatic events across nine sessions until their 
anxiety around the memory is reduced, signifying that 
the patient is habituated to the traumatic memory. 
Studies find PE to be more effective than control 
conditions (Creamer & Forbes, 2004); however, the de- 
gree of benefit differs across studies and populations, 
with more effective symptom reduction found in civil- 
ians (Foa, Dancu et al., 1999; Resick, Nishith, Weaver, 
Astin & Feuer, 2002) than in veteran samples (Boudew- 
yns, Hyer, Woods, Harrison, & McCrame, 1990). One 
of the most recent studies of PE (Schnurr et al., 2007) 
compared PE to a present-centered therapy among 
284 female veterans. Results showed that while both 
treatments were well tolerated, the PE condition had a 
significantly higher dropout rate (58% vs. 21%) than 
the present-centered therapy. Both conditions showed 
significant reduction in PTSD clinician-rated symptom 
scores (based on the Clinician-Administered PTSD 
Scale) at the post-treatment assessment. While PE out- 
performed present-centered therapy at post-treatment, 
these results were not sustained at 3- and 6-month 
follow-up. In the study’s intent-to-treat analysis (in 
which all participants were included, not just those 
who completed the full therapy protocols), self-reported 
symptoms of PTSD were lower for those who received 
PE than those who received present-centered therapy. 
Recently, PE has been applied via virtual-reality 
computer programs. Rothbaum and colleagues (1999) 
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used virtual-reality exposure therapy with veterans 
from the Vietnam theater. While overall virtual-reality 
exposure was successful at reducing PTSD symptoms 
(Rothbaum, Hodges, Ready, Graap & Alarcon, 2001), it 
has been criticized for not being trauma specific enough 
to produce some change, accessible enough to be em- 
ployed by clinicians, or generalizable to populations of 
PTSD patients other than combat veterans (Creamer & 
Forbes, 2004). 


Eye Movement Desensitization Therapy 


Eye movement desensitization therapy (EMDR; Sha- 
piro, 1995) involves having patients imagine a trau- 
matic scene while eye movements are induced by the 
therapist’s fingers as they move across the individual’s 
visual field. The movements are continuously repeated 
until the patient’s anxiety is reduced, at which point 
the patient is instructed to generate an adaptive thought 
associated with the scene while again engaging in sac- 
cadic eye movements. The theory behind EMDR sug- 
gests that exposure to a traumatic event disrupts the 
physiological balance between excitatory and inhibitory 
systems in the brain, preventing successful processing 
and consolidation of the traumatic memory (Shapiro, 
1991). 

EMDR has been controversial since its inception 
(Tolin, Montgomery, Kleinknecht, & Lohr, 1995) as 
a result of how the theory was formed, early claims 
that it can reduce PTSD in a single session, and mixed 
empirical support. EMDR’s founder, Francine Sha- 
piro, published the first positive results in 1989, and 
a plethora of research investigations ensued. The re- 
sults across studies demonstrate that EMDR has been 
found to be successful in reducing PTSD symptoms 
(Lee, Gavriel, Drummond, Richards, & Greenwald, 
2002). However, studies comparing EMDR with other 
treatments (e.g., imaginal exposure) have not demon- 
strated the relative efficacy of EMDR over other expo- 
sure therapies (Rothbaum, Astin, & Marsteller, 2005). 
This suggests that the active component of EMDR may 
be exposure to traumatic memories. Eye movements, 
the unique component of EMDR, do not appear to be 
curative over and above the exposure itself, although 
the movements may serve as a distraction that allows 
the person to tolerate the exposure (Rogers & Silver, 
2002). In addition, studies have not found that EMDR 
works any faster than exposure alone (Taylor, Thord- 
arson, Maxfield, Fedoroff, Lovell, & Ogrodniczuk, 
2003). Lastly, when researchers compared EMDR to a 
fixed eye movement condition (keeping eyes focused 
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straight ahead), they found no differences between 
treatment with and without the rapid eye movements 
(Devilly & Spence, 1999; Pitman, Orr, Altman, Long- 
pre, Poire, & Macklin, 1996). Shapiro (1995) has since 
suggested that eye movements in EMDR could be re- 
placed with other lateral stereotypic movements (e.g., 
motor movements). 

Proponents of the technique purport that the ther- 
apy involves more than simple exposure because pa- 
tients are not limited to discussing the traumatic mem- 
ory but instead are free to discuss any topic. In fact, this 
has only muddied the waters and has led some authors 
to suggest that EMDR may not be desensitization after 
all and may perhaps reflect the processes of adaptation, 
exposure, or habituation (Marin, 2007). Nevertheless, 
what is clear is that EMDR is an effective evidence- 
based treatment for PTSD, although clarification of the 
mechanisms by which EMDR produces symptom reduc- 
tion is strongly needed to reduce the controversy sur- 
rounding the therapy (van Etten & Taylor, 1998). 


Cognitive Processing Therapy 


Cognitive processing therapy (CPT; Resick & Schnicke, 
1992) combines anxiety management, cognitive re- 
structuring, and exposure-based therapy to treat PTSD 
(Keane & Barlow, 2002). CPT is designed to alter mal- 
adaptive cognitive processes, such as assimilation 
(distorting memories of the trauma to fit prior beliefs) 
and overaccommodation (distorting beliefs to fit the 
trauma). It combines exposure therapy with cogni- 
tive restructuring and challenging cognitions in areas 
affected by PTSD (e.g., trust, self-esteem, intimacy, 
power). CPT differs from PE in that it focuses on ex- 
posing individuals to trauma-relevant beliefs, rather 
than promoting habituation to traumatic memories. In- 
deed research has shown that CPT with and without 
exposure to traumatic memories is effective in treating 
PTSD (Resick, Galovski, Uhlmansiek, Scher, Clum, & 
Young-Xu, 2008). 

CPT was developed for the treatment of sexual as- 
sault survivors and has been shown to be effective across 
a number of studies (Ahrens & Rexford, 2002; Mon- 
son, Schnurr, Resick, Friedman, Young-Xu, & Stevens, 
2006; Resick, Nishith, Weaver, Astin, & Feuer, 2002). 
CPT is now being applied to various types of trauma, 
and preliminary reports are encouraging (Ahrens & Rex- 
ford, 2002; Monson et al., 2006). CPT has been favorably 
compared to PE, both treatments having been found to 
be efficacious in reducing PTSD symptoms (Resick et 
al., 2002). However, there has been very little research 


conducted with veteran samples. The sole study con- 
ducted with predominantly male Vietnam veterans 
(83%) with chronic PTSD found CPT to be more effec- 
tive than a wait-list control condition in reducing PTSD 
reexperiencing and emotional numbing symptoms and 
associated symptoms such as depression, anxiety, so- 
cial functioning, and guilt (Monson et al., 2006). 


Skills-Based Therapies 


The two most thoroughly investigated skills-based 
therapies for PTSD are anxiety management therapy 
(AMT) and stress inoculation therapy (SIT; Meichen- 
baum, 1974). Skills-based therapies teach patients how 
to cope with or manage their anxiety and fear through 
education, relaxation, breathing techniques, thought 
stopping, cognitive restructuring, guided dialogue, and 
role playing, among other skills. 

Research demonstrates that skills-based therapies 
are effective for nonveteran PTSD-diagnosed individu- 
als (e.g., sexual assault survivors; see Foa, Rothbaum, 
Riggs, & Murdoch, 1991) and PTSD veterans (see Chem- 
tob, Novaco, Hamada, & Gross, 1997; Peniston, 1986). 
Foa, Dancu, Hembree, Jaycox, Meadows, and Street 
(1999) compared a wait-list control group to groups 
treated with AMT, exposure, and exposure with AMT. 
All three treatments effectively reduced PTSD symp- 
toms in sexual assault survivors. Foa et al. (1991) com- 
pared exposure therapy to SIT, supportive counseling, 
and a wait-list control group. SIT outperformed sup- 
portive counseling and the wait-list conditions in reduc- 
ing PTSD symptoms; however, exposure therapy was 
found to be superior to SIT. 

Several studies have combined skills-based treat- 
ment with exposure therapy with good results. Frueh, 
Turner, Beidel, Mirabella, and Jones (1996) examined 
a combined treatment of exposure therapy, AMT, and 
cognitive therapy in a veteran sample, which yielded 
positive treatment effects. Fecteau and Nicki (1999) 
examined AMT combined with education, relaxation 
training, exposure, cognitive restructuring, and guided 
behavioral practice. This treatment combination was 
successful at reducing PTSD symptoms in motor ve- 
hicle accident survivors at post-treatment and 6-month 
follow-up. 


Combined Treatment 


Keane, Fisher, Krinsley, and Niles (1994) outlined a 
treatment for PTSD that combines effective approaches 


to treating chronic and severe PTSD symptoms. Phases 
1-6 are (1) behavioral stabilization, (2) education, 
(3) anxiety management training, (4) trauma focus, 
(5) relapse prevention, and (6) aftercare services. Fec- 
teau and Nicki (1999) assessed a phase-oriented indi- 
vidual psychotherapy approach similar to that proposed 
by Keane and colleagues. Results demonstrated that the 
approach was successful in reducing symptoms accord- 
ing to clinician-made and self-report ratings. 


Emerging Treatments 


Several evidence-based treatments to ameliorate PTSD 
symptoms currently exist. In addition, there are several 
other treatments that have recently emerged as promis- 
ing preliminary treatment strategies, although further 
research is needed. One such treatment is imagery 
rehearsal therapy, which uses imagery-based group psy- 
chotherapy to reduce trauma-related nightmares. In im- 
agery rehearsal therapy, patients write about a recurring 
nightmare (one that has the same content and occurs 
repeatedly), making a change to the dream. Patients re- 
hearse the rescripted nightmare in an effort to eliminate 
it. Krakow et al. (2001) found that imagery rehearsal 
therapy reduced trauma related nightmares and other 
PTSD symptoms in sexual assault survivors. Other 
uncontrolled studies have found similar results (e.g., 
Forbes, Phelps, McHugh, Debenham, Hopewood, & 
Creamer, 2003). 

Imagery rescripting (Smucker, Dancu, Foa & Nie- 
deree, 1995) has individuals modify trauma-relevant 
images and beliefs, particularly those centered around 
helplessness and lack of power. Individuals are encour- 
aged to substitute mastery imagery for other images in 
which they perceive themselves as helpless or power- 
less. Recently Smucker, Grunert, and Weis (2003) sug- 
gested that imagery rescripting be used with exposure- 
based models when nonfear-based emotions are linked 
to the traumatic experiences (e.g., guilt; Welch & Roth- 
baum, 2007). 

A well-established psychophysiologic treatment, 
biofeedback, involves using a computer to provide feed- 
back to individuals about physiological processes nor- 
mally outside awareness (e.g., respiration, heart rate, 
body temperature). The goal of biofeedback is to as- 
sist individuals in learning to control and regulate these 
processes in order to reduce physiological arousal. Most 
investigations of biofeedback with PTSD have used it in 
conjunction with other treatment modalities. In addi- 
tion, most studies of biofeedback with PTSD-diagnosed 
individuals are poorly controlled and are narrowly 
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focused (i.e., measure global symptom reduction or one 
symptom cluster, e.g., Criterion B). Therefore, at pres- 
ent, it is difficult to ascertain whether biofeedback is an 
effective treatment for PTSD. 

Acceptance and commitment therapy (ACT; 
Hayes, Strosahl, & Wilson, 1999) employs acceptance 
and mindfulness techniques combined with behav- 
ior change strategies to increase psychological flex- 
ibility and decrease experiential avoidance. ACT de- 
emphasizes symptom reduction and attempts to foster 
a whole integrated approach to the experience of the 
trauma and bring it in line with the individual’s per- 
ception of him- or herself. ACT’s primary goal is to 
help patients become more accepting of and willing to 
experience emotional distress, as opposed to changing 
thoughts and emotions, as is the focus of traditional 
cognitive therapies. Orsillo and Batten (2005) sug- 
gest that ACT may be a useful alternative to exposure 
therapy for clients or therapists who are reluctant to 
employ flooding or systematic desensitization meth- 
ods. ACT has been utilized as a treatment approach 
for a number of disorders; however, controlled research 
studies in PTSD have yet to be conducted. Therefore, it 
is not clear whether claims that ACT can serve as a use- 
ful adjunct or alternative to exposure-based treatments 
for PTSD are warranted. 

Marital and family therapy is often used as an ad- 
junct to traditional PTSD treatment because of the sig- 
nificant effects that trauma exposure and PTSD can have 
on family relationships. When the need for marital and 
family therapy is identified, it is recommended that it 
be conducted concurrently with or following individual 
treatment for PTSD (Foa et al., 2000). The primary goals 
in marital and family therapy are to reduce conflict and 
to increase communication (Foa et al., 2000), and these 
can be accomplished through the use of a variety of 
techniques. Glynn and colleagues (1999) conducted the 
only RCT for behavioral family therapy for PTSD and 
found that the addition of behavioral family therapy to 
exposure therapy did not result in further symptomatic 
improvement. However, preliminary work by Monson, 
Schnurr, Stevens, and Guthrie (2004) on the application 
of a 15-session cognitive behavioral couples therapy 
for post-traumatic stress disorder that was recently de- 
veloped has produced encouraging results. Cognitive- 
behavioral couples therapy aims to decrease individual 
PTSD symptoms and improve relationship functioning, 
and its efficacy is currently being evaluated in an ongo- 
ing clinical trial sponsored by National Institute of Men- 
tal Health and conducted by Monson and colleagues 
(NCT00669981). 
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Summary and Future Directions for 
Treatment Research 


Research indicates that psychotherapeutic and psy- 
chopharmacological treatments are generally effective 
for patients with PTSD, particularly for civilian popu- 
lations. Although fewer treatment studies have been 
conducted with veteran populations, the studies cur- 
rently in publication suggest promising results. Treat- 
ment responders to evidence-based therapies tend to 
maintain symptom reduction at follow-up; however, as 
many as half of study participants still meet PTSD di- 
agnostic criteria post-treatment (Bradley, Greene, Russ, 
Dutra, & Westen, 2005). In addition, some PTSD symp- 
toms (e.g., emotional numbing) are more resistant 
to treatment than others and may require alternative 
treatment modalities. 

As returning veterans from Iraq and Afghanistan 
bring to our attention the significant psychological, 
emotional, and financial costs associated with PTSD, 
increased attention and resources will likely be made 
available to advance research on effective treatments. 
Evaluating the evidence for evidence-based treatments 
for PTSD and training additional treatment providers may 
lead to the development of new and effective treatments, 
thereby increasing the number of future evidence-based 
therapies for PTSD and related problems. Future stud- 
ies should focus on the development of novel effective 
treatments, as well as how to improve the standard of 
care using existing treatments to facilitate greater treat- 
ment responsiveness and generalize findings to a wider 
variety of trauma-exposed individuals. 


PRACTITIONER NETWORK REFERRALS 


It is important for clinicians to have multiple resources 
patients when treating individuals diagnosed with 
PTSD, because proper assessment and treatment can 
be very specialized. While the Internet is replete with 
information about trauma and PTSD, it is often difficult 
for clinicians to sift through the voluminous information 
available to determine the source accuracy or validity of 
this information. We provide here the names of several 
electronic sites where readers can obtain basic clinical 
information, handouts for patients, and referral sources. 
This list does not represent an exhaustive list but should 
be considered a reliable starting point for informative 
purposes, as the resources listed were obtained from 
empirically validated online sources and have been vet- 
ted by experts in the field of traumatic stress. 


The International Society for Traumatic Stress Stud- 
ies is an international multidisciplinary professional 
membership organization that promotes the advance- 
ment and exchange of knowledge about trauma. The 
society’s Web site (http://www.istss.org) provides ex- 
cellent information and resources for the treatment of 
traumatic stress. The Web site offers information for 
non-members interested in general information about 
PTSD and also includes links to the National Center for 
PTSD, as well as other not-for-profit trauma organiza- 
tions. Information about the psychometric properties 
of various assessment instruments commonly used in 
PTSD assessments is provided, along with an index of 
relevant articles. Members have access to a members- 
only Web site that provides access to the organization’s 
publications (e.g., Journal of Traumatic Stress) and a 
Listserv of trauma clinicians that allows members to di- 
rectly contact each other. 

The National Center for PTSD maintains a public- 
access Web site that can be accessed at http://www. 
ncptsd.org. The National Center was created as an 
information clearinghouse by the U.S. Department of 
Veteran Affairs and maintains information for clinicians 
treating both veteran and nonveteran populations. PTSD 
fact sheets for clinicians, information for patients, and 
resources for family members are available via the Web 
site. Links to articles about psychological assessment 
for PTSD and where to purchase or download various 
psychological instruments are also available. The cen- 
ter’s Web site maintains a link to an electronic index of 
trauma-related articles in the public domain (PILOTS). 

Another important resource for clinicians working 
with individuals with PTSD is an established practitio- 
ner network for treatment referrals. The Association of 
Behavioral and Cognitive Therapies is a professional 
organization of practitioners engaged in the practice of 
empirically validated therapies and is a good resource 
for locating practitioners skilled in treating PTSD. The 
association’s Web site (http://www.aabt.org) provides 
a link where one can “Find a Therapist” by location 
and specialty area, including “Posttraumatic Stress Dis- 
order” and “Trauma,” among others. The American 
Psychological Association (http:// www.apa.org) also 
has a “Find a Psychologist” link that provides a toll-free 
number where operators can connect callers to a refer- 
ral service by state. 
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Few pathologies have been as controversial as attention- 
deficit/hyperactivity disorder and attention deficit disor- 
der (ADHD/ADD).' Parents of ADHD children have been 
blamed for not educating their children adequately. The 
prescription of ADHD medication has been criticized as 
the chemical tranquilizing of problematic children initi- 
ated by the pharmaceutical industry in place of neces- 
sary parental attention and guidance. Various theoreti- 
cal side effects of medication have been highlighted in 
the popular press. Most authors prefer a dimensional 
approach and conceive of ADHD rather as an extreme 
variant of a divergent cognitive style of information 
processing that is normally distributed in the general 
population. Such a cognitive information-processing 
style may be favorable in some circumstances at mod- 
erate levels. However, the high intensity of characteris- 
tic ADHD symptoms produces considerable individual 
suffering—especially in school environments—and 
justifies a categorical diagnosis, which needs an in- 
tegrated diagnostic and therapeutic approach. Lon- 
gitudinal studies have shown that untreated ADHD 


1. In the following, we will use the abbreviation ADHD to refer 
to all DSM-IV subtypes of ADD (hyperactive-impulsive, inattentive, 
and combined subtype), if not otherwise specified. 
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patients (especially when a comorbid conduct disorder 
or oppositional defiant behavior are already present) 
face an increased risk of engaging in criminal behavior 
or developing an addiction. Secondary social problems 
that are triggered by impulsive and disorganized behav- 
ior are important in this respect. 

Molecular and formal genetic studies show the im- 
portant influence of genetics in ADHD, especially find- 
ings with respect to an involvement of the dopamin- 
ergic system have been replicated. Neuropsychological 
studies show a limited specificity, but they demonstrate 
how executive control is impaired in ADHD. Periodic 
shifts in the attention level might play a role in ADHD 
pathophysiology. In many patients, cognitive symptoms 
alone cannot account for the symptoms; rather, motiva- 
tion has to be taken into account. Also, the ability of 
the motor system to suppress certain types of excita- 
tion (inhibitory function) might be reduced in ADHD 
children, leading to behavioral hyperactivity, though 
no strong association with epileptic disorders has been 
found. Some studies point to the influence of a delayed 
or altered maturation, as some ADHD symptoms are re- 
semble the normal behavior of younger children. Stim- 
ulant medication has proved to normalize many but not 
all deficits. 
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A diagnostic challenge is provided by the fact that 
adverse life events and emotional problems might pro- 
voke symptoms similar to those of the described biolog- 
ical vulnerability. However, depending on the evolution 
of the symptoms, in these cases, therapy focused on 
coping with emotional problems may be preferred by 
many patients and parents over medication. 

We will begin this chapter with an overview of 
standardized diagnostic procedures (interviews, ques- 
tionnaires). We will discuss which pathologies and edu- 
cational problems should be excluded in the diagnostic 
process and addressed specifically. Moreover, we will 
present different components and modules of a multi- 
dimensional therapeutic approach. Depending on the in- 
dividual characteristics of each patient, the importance 
of these components can vary considerably. We give a 
state-of the art overview about new developments with 
respect to extended-release formulae of stimulants and 
non-stimulant medication. 


FROM CONCEPTS AND THEORY 
TO CLINICAL PRACTICE 


On a scientific basis, there is now strong evidence 
that ADHD is an extreme form of a highly heritable 
information-processing style in which many genes with 
small effect sizes are involved, which, in its extreme 
phenotypes, can lead to tremendous suffering and 
to a bad long-term prognosis with respect to profes- 
sional and personal achievements when not adequately 
treated. Brain maturation and environmental factors 
that favor the development of a good cognitive, affec- 
tive, and impulse control seem to modulate the genetic 
and temperamental disposition. A multimodal integra- 
tive therapeutic approach is recommended, and a good 
differential diagnosis has to be established to separate 
children with emotional problems, family conflicts, at- 
tachment problems, and social/conduct disorders, as 
well as children who have experienced neglect or de- 
privation, from mainly genetically determined forms 
ADHD in order to choose the most appropriate thera- 
peutic approach dealing with the actual underlying 
causes (though sometimes symptomatic approaches 
may be helpful to support a causal therapy). 


Historical Development 
of Diagnostic Categories 


Historically, there were early descriptions of children 
who showed abundant motor activity. For example, as 


early as 1871, Maudsley wrote about an 8-year-old girl 
with epilepsy. An organic deficit in the brain was as- 
sumed to produce a combination of hyperactivity, at- 
tention deficits, and behavioral problems (Still, 1902). 
These were also found in mentally retarded and autistic 
children. 

Indeed, ADHD symptoms resemble a mild form of 
brain injury to the frontal lobe in adults. Thus initially, 
attention deficits, impulsivity, and hyperactive behav- 
ior were explained as a result of a “minimal cerebral 
dysfunction.” However, studies revealed that neuronal 
plasticity in children is higher than in adults and that 
frontal lobe damage in children does not cause charac- 
teristic ADHD symptoms in most children (Halperin & 
Schulz, 2006). Instead of early (pre-)frontal lesions be- 
ing the cause of ADHD, a delayed or impaired (pre-) 
frontal cortex maturation could impair a compensation 
and executive top-down control of hyperactive and inat- 
tentive behavior arising from subcortical structures or a 
general brain immaturity. 

Thus in the ICD-9 (World Health Organization, 
1978) and the DSM-III (American Psychiatric Associa- 
tion, 1980) a “hyperkinetic syndrome” with disturbed 
attention and concentration” and an “attention deficit 
disorder” were introduced, respectively. The latter could 
but did not need to be combined with motor hyperactiv- 
ity. This acknowledged that children with normal intel- 
ligence without any known birth complications or other 
damaging influences to the brain could show ADHD 
symptoms. In the DSM-IV-TR (American Psychiatric As- 
sociation, 2000) three subgroups are differentiated: 


(1) ADHD, combined type: at least six of nine symp- 
toms of each of the inattentive and the hyperactive/ 
impulsive symptom clusters have to persist over 
6 months. 

ADHD, predominantly inattentive type: only six of 
nine symptoms of the inattentive cluster are met. 
ADHD, predominantly hyperactive/impulsive type: 
only six of nine symptoms of the hyperactive/ 
impulsive clusters are met. 


(2 


wa 


(3 


rae) 


CORE SYMPTOMS OF ADHD/ADD 


Inattention Cluster 


m Many ADHD children have difficulties paying atten- 
tion to motivationally unattractive, monotonous tasks 
or focusing on play activities. 

m The child is not attentive to details or makes many 
simple (“careless”) errors. 


m The child avoids and/or dislikes activities requiring 
sustained attention (such as homework), maybe be- 
cause of repeated negative results or an aversion to 
activities with delayed rewards. 

m ADHD children have difficulties organizing complex 
tasks or activities step by step. 

m They do not seem to listen to orders given by adults 
(no primarily oppositional defiant behavior). 

m They do not complete tasks such as homework, 
chores, or duties in the workplace. 

m They are easily distracted by external stimuli. 

m They often forget things in daily activities and lose 
things needed for tasks and activities (pencils, toys, 
books, or tools). 


Some of these symptoms may be causally linked 
(e.g., children may not be able to complete their home- 
work because they are easily distracted), however, such 
causal links have yet to be firmly established by empiri- 
cal data and may vary between individual cases. 


Impulsivity Cluster 


m The child blurts out an answer before the question 
has been finished. 

m They often have difficulty waiting until it is their 
turn. 

m They interrupt others when they are playing or talk- 
ing (e.g., butting into a conversation when the some- 
one is talking on the phone). 


Abundant Motor Activity 
(Hyperkinetic Behavior) 


m The child is constantly moving his or her hands or 
feet or squirming in his or her seat. 

m He or she often stands up in class or other situations 
when inappropriate. 

m He or she often runs about or climbs when it is not 
appropriate (in adolescents or in adults this can be 
limited to a feeling of restlessness). 

m The child has trouble playing and enjoying quiet 
games and leisure activities. 

m The child often talks excessively. 


The symptoms have to prevail for at least 6 months 
to an extent that they become disruptive and inappro- 
priate for the developmental level. 

Please note that these symptoms should be found 
in two or more contexts, (e.g., at home, at school, with 
friends). Thus, situational reactive problems should be 
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excluded. This does not mean that there will not be 
situations demanding more sustained attention, where 
the problems of children with ADHD will be much 
more evident. However, contextual variables (who else 
is present, etc.) should not determine whether ADHD 
symptoms are present or not. Symptoms should be 
present before the age of 7 (as in many genetic disor- 
ders, though others show a late disease onset, such as 
Huntington’s disease). 

The severity of the symptoms must lead to clinically 
relevant impairments of social functioning at school or 
work. This criterion emphasizes the difference between 
a simple creative and spontaneous cognitive style and a 
disorder needing treatment to prevent secondary prob- 
lems. However, the involvement of many genes and 
clinical data suggest that a dimensional approach as- 
suming continuous quantitative ADHD traits that are 
rather normally distributed in the population should 
complement a categorical clinical approach (full ADHD 
is either present or absent) in order to adjust therapeutic 
approaches to the level of severity of ADHD symptoms. 

The question of whether the impairment criterion 
makes the diagnosis of ADHD culture dependent is con- 
troversial: people might argue that in a different environ- 
ment, some children might not even need treatment but 
would be well adapted and that the primary task should 
be to change the environment to foster the child’s de- 
velopment. The many positive aspects of ADHD, such 
as the child’s liveliness, creativeness, and spontaneity, 
can and should be regarded as a gift. In this way, ADHD 
can be understood as an “anachronistic” cognitive style 
that would be well adapted in the “jungle” but not in 
our society (Arcos-Burgos & Acosta, 2007). When one 
is hunting, it can be useful to be able to attend to many 
things at the same time (e.g., when there is suddenly a 
sound of an animal). However, even in the jungle one 
sometimes has to hold still in the presence of an animal 
for a long time, and studies show that the transcultural 
prevalence of ADHD is quite stable, depending on the 
method of assessment. 

Regardless, it is impossible (or not even desirable) 
to radically change the child’s environment and society, 
in most of the cases, because children love their parents 
and should not be separated from them (unless there 
are special circumstances), and there are simply some 
requirements that children have to fulfill. An ADHD di- 
agnosis should be determined when ADHD symptoms 
prevent the child from accomplishing developmental 
tasks. 

Of course, for the diagnosis of ADHD, the symp- 
toms must not be part of a pervasive developmental dis- 
order, schizophrenia, or any other psychotic disorder. 
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They must not be better explained as part of another 
mental disorder. 

The ICD-10 uses the concept of hyperkinetic con- 
duct disorder (conduct disorder based on conflicts due 
to ADHD), which is regarded as a separate entity with 
respect to a simple uncomplicated ADHD. This means 
that in some but not all children with ADHD symptoms, 
a conduct disorder or oppositional defiant disorder can 
develop when, as a consequence of ADHD symptoms, 
secondary problems and conflicts in the family arise. 
This could be the case especially for children with high 
impulsivity when they are confronted with environ- 
mental stressors, such as a parenting style that does 
not compensate for impulsive outbursts. ADHD with 
a comorbid conduct disorder may represent a separate 
diagnostic group with an underlying pathophysiology 
different from that of simple, uncomplicated ADHD 
(Albrecht, Banaschewski, Brandeis, Heinrich, & Roth- 
enberger, 2005; Banaschewski, Brandeis, Heinrich, 
Albrecht, Brunner, & Rothenberger, 2003; Zhou et al. 
2008). Conduct problems themselves can negatively in- 
fluence a process of internalizing good relationships to 
control the child’s emotions and allow him or her to 
gain a positive self-concept. This can lead to a further 
impairment of self-regulation, social behavior problems 
leading to criminal behavior, and the development of an 
antisocial personality disorder and substance abuse. 

Wender (1995) includes rapidly changing affective 
states and problems in emotional self-control as symp- 
toms of ADHD in adult subjects. This opens up the 
important possibility that ADHD may represent a risk 
factor for the development of emotionally instable per- 
sonality disorder (borderline and impulsive subtypes). 


DIAGNOSTICS: TESTS, METHODS, 
AND INSTRUMENTS 


A reliable diagnosis should be established by a psycholo- 
gist, psychotherapist, or psychiatrist who specializes in 
children (or on adults, when the patient is an adult). 
However, interdisciplinary networks with educational 
settings such as a kindergarten or elementary school and 
first-line medical institutions such as general doctors and 
pediatricians are necessary. Good cooperation between 
parents, teachers, social workers, psychologists, pedia- 
tricians, and psychiatrists is needed for early recognition 
so that interventions can be conducted in a timely man- 
ner. Therefore, psychoeducation of teachers and physi- 
cians as well as the general public is an essential task. 
The most common rating scales for parents and 
teachers are the revised Conners’ Parent Rating Scale 


and the revised Conners’ Teacher Rating Scale (Con- 
ners, Sitarenios, Parker, & Epstein, 1998a, 1998b). They 
are well established in the standardized diagnostic 
procedure for ADHD as wellas for the monitoring of symp- 
toms during treatment (Conners, 1998, 1999). DSM-IV 
criteria can be assessed in a standardized way, for ex- 
ample, by the SNAP-IV (Swanson, Posner, Fusella, Was- 
dell, Sommer, & Fan, 2001). The ADHD Rating Scale IV 
(Zhang, Faries, Vowles, & Michelson, 2005) can also be 
applied by clinicians to assess symptom severity. 

Despite some weaknesses (Rowe & Rowe, 1997), 
abbreviated versions of the Conners rating scales allow 
us to assess the short-term effectiveness of stimulant 
medication in terms of the stimulants’ rapid action on- 
set and short half-life. An individual double-blind trial 
with encapsulated placebo or stimulant medication and 
behavioral assessments by teachers and parents can 
later be compared to the effects of verum therapy: do 
decreases of ADHD symptoms covary with verum stim- 
ulant medication? This distinction seems important, as 
there are at least some conditioned or placebo effects 
in ADHD when part of the stimulant medication being 
used is exchanged and continued by placebo (Sandler & 
Bodfish, 2008). 

Though there are practical limitations, teacher and 
parent ratings should be completed through behavior 
observation. For some children, this is difficult, because 
they will not demonstrate hyperactive or inattentive be- 
havior in the dyadic examination situation. Though the 
persistence of ADHD symptoms in different situations 
is a very important criterion, it is not always possible 
to objectify ADHD symptoms by observation. However, 
because there is considerable variation in what parents 
and teachers consider normal (Karlovic, Martinac, Gale, 
Markic, & Marcinko, 2005) this is an important diagnos- 
tic part, especially when home- or in-patient treatment 
is possible. Self-reports may not be a reliable measure- 
ment (Curko Kera, Marks, Berwid, Santra, & Halperin, 
2004). 

In order to examine whether the level of difficulty 
of the demands at school is appropriate for the child, 
a full-scale intelligence test should be performed. Due 
to high comorbidities, learning disorders (dyslexia and 
dyscalculia) should be excluded through additional 
reading, writing, and math tests. The exploration of the 
family situation and the relationship between the child 
and his or her parents should complete the diagnostic 
assessment. 

Alternative explanations for hyperactive/inattentive 
behavior (any kind of problem or conflict that can be 
solved) must be discarded. A child afraid of being re- 
peatedly insulted and attacked by a group of children 


at school might not be able to concentrate because of 
worries about what may happen during the next break. 
The differential diagnosis thus includes, among oth- 
ers, emotional problems, post-traumatic hyperreactiv- 
ity, family problems (conflicts, inconsistent education), 
deprivation, attachment problems, oppositional defiant 
disorder, conduct disorder, low intelligence and inap- 
propriately high demands, boredom due to extremely 
high intelligence or a maturational lag (immature chil- 
dren and younger children move more and concentrate 
less). Some of these conditions can occur together with 
ADHD (see discussion of comorbidity below), leading 
to mixed clinical pictures. In these cases a good diag- 
nosis of all comorbid conditions can be crucial to the 
choice of the most appropriate therapeutic approach. 
Bipolar disorder has recently become another important 
differential diagnosis (Adler, Delbello, Mills, Schmith- 
orst, Holland, & Strakowski, 2005). Symptoms of child 
bipolar disorder are postulated to differ from those of 
adult bipolar disorder (L. Kent & Craddock, 2003; Kyte, 
Carlson, & Goodyer, 2006), and recently marked in- 
creases in the diagnosis of bipolar disorder have been 
shown (Moreno, Laje, Blanco, Jiang, Schmidt, & Olfson, 
2007). The decisive question seems to be whether mood 
changes (also mixed mood states) can be explained in 
ADHD, which involves impulsiveness and difficulties 
with emotional control; whether certain mood changes 
are assumed to be normal in children; and when the 
line separating ADHD and bipolar disorder is crossed. 
Further research will help to clarify this issue. 

A retrospective assessment may be possible in adults 
with the Wender Utah Rating Scale (Mackin & Horner, 
2005; Stein, Sandoval, Szumowski, Roizen, Reinecke, 
Blondis, & Klein, 1995; Ward, Wender, & Reimherr, 1993; 
Wierzbicki, 2005), which has been translated into many 
languages (Bayle, Krebs, Martin, Bouvard, & Wender, 
2003; Fossati, Di Ceglie, Acquarini, Donati, Donini, No- 
vella, & Maffei, 2001; K. H. Krause, 2003; Oncu, Olmez, & 
Senturk, 2005; Retz-Junginger, Retz, Blocher, Weijers, 
Trott, Wender, Rossler, 2002; Rosler et al., 2004), though 
some healthy subjects may be misclassified (McCann, 
Scheele, Ward, & Roy-Byrne, 2000). The retrospective 
nature of the instrument has to be taken into account, 
thus supplemental information (e.g., from the clinical 
patient history and/or an examination of the patient) 
could be desirable. 

At the moment, the diagnosis would not be based 
on further neuropsychological testing (e.g., computer- 
ized continuous performance test plus actigraphic regis- 
trations), which can only serve to complete the clinical 
picture. However, future developments may point in this 
direction in the search for objective diagnostic markers. 
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EPIDEMIOLOGY AND CLINICAL COURSE 


Prevalence 


Seven percent prevalence of ADHD has been estimated 
in the United States (Bloom & Cohen, 2007; Froe- 
hlich, Lanphear, Epstein, Barbaresi, Katusic, & Kahn, 
2007). Similar rates have been found in many interna- 
tional studies, depending on the applied criteria and 
report sources (Ford, Goodman, & Meltzer, 2003; Mi- 
chanie, Kunst, Margulies, & Yakhkind, 2007; Petersen, 
Bilenberg, Hoerder, & Gillberg, 2006; Pineda, Lopera, 
Palacio, Ramirez, & Henao, 2003). Worldwide pooled 
prevalence has been estimated to be 5% (Polanczyk, de 
Lima, Horta, Biederman, & Rohde, 2007), indicating that 
most variability across studies is introduced by method- 
ological issues, while international ADHD prevalence 
is rather constant. However, increased school pressure 
may lead to more frequent ADHD diagnosis in particu- 
lar areas (Schneider & Eisenberg, 2006). Adult ADHD 
is less common than ADHD during childhood and ac- 
counts for about 4% of the population (Kessler et al., 
2006). Girls are less likely to be identified because they 
show fewer hyperactive symptoms (Froehlich et al., 
2007); however, boys are more likely to develop ADHD 
with an estimated ratio ranging from 2:1 to 4:1. 


Comorbidities 


Common comorbidities in ADHD children are conduct 
disorder (CD) and oppositional defiant disorder (ODD; 
Spencer, 2006; Pliszka, 2003; van Lier, van der Ende, 
Koot, & Verhulst, 2007). There has been some discus- 
sion as to whether ADHD shares most of its genetic li- 
ability with conduct disorder, oppositional defiant disor- 
der, and executive function deficits (Coolidge, Thede, & 
Young, 2000). Many studies indicate that ADHD accom- 
panied by ODD/CD represents a different entity (Steven- 
son, Asherson, Hay, Levy, Swanson, Thapar, & Willcutt, 
2005). Some overlaps between ADHD and ODD/CD may 
exist with respect to impulsivity. In some patients, social 
problems in children with ADHD may indicate pervasive 
developmental disorders (Nijmeijer, Minderaa, Buitelaar, 
Mulligan, Hartman, & Hoekstra, 2008), in which hyper- 
active and inattentive symptoms are common. 

Mood disorders and anxiety disorders are also com- 
monly seen comorbidities in ADHD (Schatz & Rostain, 
2006; Spencer, 2006). There have been reports that 
ADHD plus anxiety may differ from ADHD plus ODD/ 
CD (Jensen et al., 2001), as anxiety may reduce impul- 
sivity and response inhibition deficits but make work- 
ing memory deficits worse (Schatz & Rostain, 2006). 
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Dyslexia (Duncan, Rumsey, Wilkniss, Denckla, 
Hamburger, & Odou-Potkin, 1994) is also frequently ob- 
served in ADHD children, as impaired attention and au- 
ditory working memory make spelling more difficult). 
Shared genetic influences with inattention, but not 
hyperactivity/impulsivity, have been described (Will- 
cutt, Pennington, Olson, & DeFries, 2007). Sleep dis- 
orders (Efron & Pearl, 2003; van der Heijden, Smits, & 
Gunning, 2006) often occur, and some authors believe 
that biological rhythms, including circadian rhythms, 
are impaired in ADHD. Elimination disorders (Ishii, 
Takahashi, Kawamura, & Ohta, 2003) such as primary 
enuresis nocturna have also been observed as well as 
mental retardation (Ishii et al., 2003). Enuresis nocturna 
is related to a delayed or disturbed brain maturation 
and it is thus plausible that by a delayed maturation of 
executive control function it is associated with ADHD. 

Finally, tic disorder (motor cortex inhibitory deficit; 
Greimel, Herpertz-Dahlmann, Gunther, Vitt, & Konrad, 
2008) and epilepsy (Hermann et al., 2007; McIntyre & 
Gilby, 2007) may also coexist with ADHD. ADHD plus tic 
disorder may differ from ADHD without tic disorder with 
respect to the underlying pathophysiology but does not 
represent a homogeneous category itself (Rothenberger, 
Roessner, Banaschewski, & Leckman, 2007). While only 
a small number of ADHD children suffer from epilepsy, 
the prevalence of ADHD in epilepsy patients has been 
found to be considerably greater (31%; Hermann et al., 
2007) than in the general population (about 5%). 


Untreated ADHD 


It is unclear whether ADHD treatment can alter the 
course of the disease itself. However, treatment can pre- 
vent ADHD children from facing secondary problems 
like failure at school or the development of a conduct 
disorder. Though the majority of all ADHD subjects (es- 
pecially those with an uncomplicated ADD) will never 
show antisocial behaviors, the risk of engaging in adult 
criminal activities is increased for untreated childhood 
ADHD patients (Babinski, Hartsough, & Lambert, 1999; 
Sourander et al., 2006). ADHD is frequently found in 
prisons (Rasmussen, Almvik, & Levander, 2001). ADHD 
as well as developmental coordination disorder have 
been found to be the best predictors for early adult 
functioning (Rasmussen & Gillberg, 2000). 

However, it should be noted that psychiatric disor- 
ders in adulthood are more directly related with rule- 
breaking behavior than with attention deficits (Hofstra, 
der Ende, & Verhulst, 2002), so that association may be 
modulated by secondary conflicts due to ADHD or CD/ 
ODD. 


ADHD, not stimulant treatment (Mannuzza, Klein, 
Truong, Moulton, Roizen, Howell, & Castellanos, 2008), 
may increase the risk of substance abuse (Fischer & 
Barkley, 2003), though higher rates have also been 
described for treated subjects (Lambert & Hartsough, 
1998). ADHD during adolescence may be a better pre- 
dictor for substance abuse than ADHD in younger sub- 
jects (Molina, Pelham, Gnagy, Thompson, & Marshal, 
2007). 

The estimates for a persistence of ADHD into adult- 
hood range between about 5% (Mannuzza, Klein, 
Bessler, Malloy, & LaPadula, 1993, 1998) and 60% 
(Barkley, Fischer, Smallish, & Fletcher, 2002; Borland & 
Heckman, 1976; Gittelman, Mannuzza, Shenker, & Bo- 
nagura, 1985; Schmidt, Esser, & Moll, 1991; Yan, 1996) 
depending on the applied criteria, because symptoms 
seem to change in many domains during maturation. 
Hyperactive symptoms often are greatly reduced, while 
inattention and sometimes impulsivity tend to persist. 


Prognosis of Treatment 


Fifty to 80% of subjects respond to stimulant medica- 
tion treatment, with most estimates around 70% (Spen- 
cer, Biederman, Wilens, Harding, O’Donnell, & Grif- 
fin, 1996). A normalization (as most minor difficulties 
remain) of parent and teacher ratings is achieved in 
40%-70% of the cases (Banaschewski et al., 2008b). 
The effect size (standardized mean difference) at which 
the response to methylphenidate (MPH) exceeds the re- 
sponse to placebo has been found to be about 1, which 
means one pooled standard deviation over both the ex- 
perimental and the control group (Banaschewski et al., 
2008a). This is a relatively strong effect compared to 
other types of psychotropic medication. However, ad- 
herence to prescribed medication can represent a prob- 
lem and be below 30% (Weiss, Gadow, & Wasdell, 
2006). Comorbid anxiety disorders have been related 
to a poorer outcome (Garland, 1998), but this was not 
confirmed in the Multimodal Treatment Study of Chil- 
dren with ADHD (MTA Cooperative Group, 1999b). 
Positive predictors for a response to stimulant treatment 
are higher ADHD symptom scores and younger age (Eg- 
gers, Fegert, & Resch, 2004). 

Multimodal treatment is slightly superior to the 
medication-alone approach under specific conditions 
or when symptoms other than ADHD core symptoms 
are present (MTA Cooperative Group 1999a, 1999b). 
Multimodal and psychotherapeutic interventions are 
especially warranted when patients refuse to use med- 
ication (or their parents do not give their permission 
for medication to be used), for non-responders, and for 


patients with comorbidities and/or (secondary) social 
problems. Whether recent specific neurofeedback ap- 
proaches will improve the overall response rate has not 
been shown yet. 

Taking all therapeutic options into account, in most 
cases ADHD symptoms can be well treated, if good 
compliance of the parents and the patient to medica- 
tion and/or therapeutic/educational interventions can 
be achieved. Despite widespread concern, no overpre- 
scription of stimulants in the general population could 
be shown for a population-based sample in four U.S. 
communities; in contrast, in many patients they were 
not used (Jensen et al., 1999). However, in other popu- 
lations results may differ. It is now known that stimu- 
lants focus attention in both ADHD patients and normal 
subjects (Arnsten, 2006); however, misuse or psycho- 
enhancement by normal subjects to increase perfor- 
mance has been strongly criticized. 


Neuropsychological Profiles 
of ADHD Deficits 


Neuropsychological investigations often show moderate 
effect sizes with respect to differences between healthy 
subjects and ADHD patients, but there have been dif- 
ficulties establishing a reliable specific pattern of execu- 
tive function impairments in ADHD compared to other 
patient groups. Generally, the dual pathway model is 
supported (Sonuga-Barke, 2002, 2003). In this model, 
there are problems in executive control (working mem- 
ory, sustained attention, selective attention, inhibitory 
control) that may be related to prefrontal cortex and/or 
striatal dysfunction (related to the mesocortical and the 
mesostriatal dopaminergic systems). 

Additionally, a motivational disturbance would 
result in an aversion to delayed rewards and a prefer- 
ence of frequent and immediate rewards (R.M. Roth & 
Saykin, 2004). One hypothesis is that delays have to be 
filled by ADHD patients with other stimuli. This can 
lead to attentional problems as a secondary effect. This 
delay aversion has been postulated to be related to the 
mesolimbic dopaminergic system. 

With respect to specific executive function deficits, 
one of the most examined subjects has been the con- 
tinuous performance test, where rare targets have to 
be detected over a long period of time (sustained at- 
tention). A subject of interest has been whether ADHD 
patients make more commission errors (false alarms). 
However, results have not been entirely conclusive in 
terms of whether commission errors are generally more 
common for ADHD than omission errors. Deficits in the 
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continuous performance test appear to be rather unspe- 
cific for various psychiatric disorders. 

There has been an extensive search for a specific 
neuropsychological ADHD profile: deficits have been 
found in the Stroop effect (Corbett & Stanczak, 1999; 
Lansbergen, Kenemans, & van Engeland, 2007); the 
variability of reaction times (Rucklidge & Tannock, 
2002); response inhibition (R.M. Roth & Saykin, 2004); 
temporal processing (Barkley, Murphy, & Bush, 2001; 
R.M. Roth & Saykin, 2004); working memory, affect 
regulation, arousal, and speech internalization (Bark- 
ley, 1997); motor inhibition (Carr, Nigg, & Henderson 
2006); motor response organization (Himelstein & Hal- 
perin, 2000); movement variability (Kalff et al., 2003); 
and strategy generation and cognitive flexibility (Chan, 
Guo, Zou, Li, Hu, Yang, 2006). However, overall full- 
scale IQ may be related to ADHD, as these more spe- 
cific measures (Frazier, Demaree, & Youngstrom, 2004; 
Hinshaw, Carte, Fan, Jassy, & Owens, 2007). The neu- 
ropsychological profiles of the different ADHD subtypes 
have not been found to differ from each other or other 
psychiatric diseases (Geurts, Verte, Oosterlaan, Roe- 
yers, & Sergeant, 2005). In general, a wide range of ex- 
ecutive functions seems impaired in ADHD, particularly 
memory, attention, inhibition, and motor coordination, 
in contrast to simple reaction time duration. Impaired 
executive function in ADHD could also indicate limited 
abilities to compensate for another more specific ADHD 
deficit. 

Complex multilevel models have been suggested 
(Nigg, 2005) to provide integrative theories for deficits 
in various domains. We encourage our readers to follow 
the converging findings throughout this chapter from 
theoretical considerations over comorbidity and neu- 
ropsychology to neuroimaging and genetics. 


NEUROPHYSIOLOGICAL, 
BIOPSYCHOLOGICAL, AND 
PSYCHOPHYSIOLOGICAL 
UNDERPINNINGS 


Catecholamines (dopamine and norepinephrine) are 
two neuromodulaters involved in vigilance, attentional 
control, and motivation. At least two of three dopamin- 
ergic systems (mesolimbic and mesocortical) seem to 
be involved in ADHD pathophysiology (Sonuga-Barke, 
2002, 2003; Thorell, 2007). Mesolimbic connections and 
dopamine release in the nucleus accumbens are related 
to motivational deficits (Sagvolden, Johansen, Aase, & 
Russell, 2005). Executive control deficits have been 
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related to the mesocortical system (Sagvolden et al., 
2005; Viggiano, Vallone, Ruocco, & Sadile, 2003). How- 
ever, general vigilance mediated mainly by norepineph- 
rine could play an important role as well (Huang-Pollock, 
Nigg, & Halperin, 2006). 


Dopaminergic Function 


The main origin of dopaminergic neurons is the ventral 
tegmentum and the basal ganglia (substantia nigra). 
From the ventral tegmentum, the fibers of dopaminergic 
neurons project to the nucleus accumbens (mesolimbic 
system), but also to the prefrontal cortex (mesocorti- 
cal system). From the substantia nigra, dopaminergic 
neurons project to the striatum (mesostriatal system). 
While the mesocortical system subserves attention and 
executive functioning in the prefrontal cortex, the me- 
solimbic system is related to motivation, novelty seek- 
ing, and learning by conditioning (reward system). The 
mesostriatal system is involved in movement initiation 
(disturbed in Parkinson’s disease) and sustained at- 
tention (Sagvolden et al., 2005; van den Heuvel & Pas- 
terkamp, 2008). 

Both hyper- and hypodopaminergic animals show 
hyperactive motor behavior (Gainetdinov, Jones, & 
Caron, 1999; Ohno, 2003; Viggiano et al., 2003). Dop- 
amine plays an important role in the anterior attention 
system (prefrontal cortex and cingulum), which is re- 
lated to cognitive flexibility, response monitoring, and 
inhibition. Other dopaminergic neurons also project to 
temporal and parietal cortical association areas, where 
the posterior attention system (especially right parietal 
cortex) is located (Huang-Pollock et al., 2006). It plays 
a role, for example, in visual attention. 


Norepinephrine 


In contrast, norepinephrine receptors are found in pri- 
mary visual, auditory, somatosensory, and also mo- 
tor regions. Norepinephrine is produced in the locus 
coeruleus and the lateral tegmentum. They subserve 
the subject’s vigilance and show reduced activity dur- 
ing drowsiness and sleep (Kalia, 2006). Very roughly 
speaking, norepinephrine is thought to be implicated 
in overall vigilance, while dopamine subserves focused 
and sustained attention. Norepinephrine was also re- 
cently found to be phasically regulated according to 
task requirements (Aston-Jones & Cohen, 2005). The 
catecholaminergic systems are strongly involved in the 
fronto-striatal circuits (lateral prefrontal cortex, dorsal 
anterior cingulate cortex, caudate, and putamen), which 


have been proposed to be the main cerebral correlate of 
ADHD dysfunction (Bush, Valera, & Seidman, 2005). 


Transmitter Metabolism 


Studies looking at metabolites of catecholamines in the 
cerebrospinal fluid have yielded no consistent results. 
There have been reports of diminished homovanillic acid 
(Castellanos, Elia, et al., 1994; Castellanos, Elia, et al., 
1996; Shaywitz, Cohen, & Bowers, 1977), a main me- 
tabolite of dopamine. However, findings have not been 
consistent in every study (Cohen, Caparulo, Shaywitz, 
Bowers, 1977; Reimherr, Wender, Ebert, & Wood, 1984); 
age-related maturation could play an important role as 
well as the response to methylphenidate. Diminished 
3-methoxy-4-hydroxyphenylglycole, a main metabolite 
of norepinephrine, and other catecholaminergic metab- 
olites in the urine (Hanna, Ornitz, & Hariharan, 1996; 
Oades, 2002), has also been observed, although there 
are contradictory findings here as well (Baker, Born- 
stein, Douglass, Van Muyden, Ashton, & Bazylewich, 
1993). Diminished 5-hydroxyindoleacetate (5-HIAA) 
could correlate with aggressive rather than impulsive 
behavior (Kruesi, Rapoport, Hamburger, Hibbs, Potter, 
Lenane, & Brown, 1990; Soderstrom, Blennow, Man- 
hem, & Forsman, 2001; Soderstrom, Blennow, Sjodin, & 
Forsman, 2003). In individuals with ADHD, a rather 
a low ratio of homovanillic acid to 5-HIAA was found 
(Oades, 2002). 


Non-Invasive Imaging 
of Transmitter Systems 


PET (positron emission tomography) findings are also 
not without contradictions but show a more consistent 
pattern (Diaz-Heijtz, Mulas, & Forssberg, 2006): While 
in adults a prefrontal dopaminergic deficit has been de- 
scribed (Ernstm, Zametkin, Matochik, Jons, & Cohen, 
1998), adolescents may show dopaminergic abnormali- 
ties in the basal ganglia (Forssberg, Fernell, Waters, 
Waters, & Tedroff, 2006; Jucaite, Fernell, Halldin, Forss- 
berg, & Farde, 2005; Ludolph et al., 2008), which may 
still be present in adulthood (J. Krause, 2008; Spencer 
et al., 2007), though the findings in adults are highly 
controversial (Volkow et al., 2007). Developmental as- 
pects have to be taken into consideration. High dop- 
amine receptor availability (empty receptors) together 
with neonatal low cerebral blood flow (e.g., due to 
ischemia) represent a risk factor for the development 
of ADHD in adulthood (Lou, Rosa, Pryds, Karrebaek, 
Lunding, Cumming, & Gjedde, 2004). 


With respect to functional task-related dopaminer- 
gic activity, methylphenidate has been found to increase 
the dopaminergic response to weak stimuli (Volkow, 
Wang, Fowler, & Ding, 2005). SPECT (single-photon 
emission computerized tomography) has revealed a de- 
creased prefrontal cortex perfusion in ADHD (Amen & 
Carmichael, 1997). 


Brain Morphology/Anatomy 


Volume reductions in ADHD have been described 
for the total cortical volume, especially for the (pre-) 
frontal cortex (Carmona et al., 2005; Castellanos, 
Giedd, et al., 1996; Kates et al., 2002; Seidman et al., 
2006); the basal ganglia, often with altered asymmetry 
(Castellanos, Giedd, et al., 1994; Castellanos et al., 2002; 
Schrimsher, Billingsley, Jackson, & Moore, 2002; Uhlik- 
ova, Paclt, Vaneckova, Morcinek, Seidel, Krasensky, & 
Danes, 2007); the anterior cingulate cortex (Seidman 
et al., 2006; Semrud-Clikeman, Pliszka, Lancaster, & Li- 
otti, 2006); the corpus callosum (Hutchinson, Mathias, & 
Banich, 2008; Hynd, Semrud-Clikeman, Lorys, Novey, 
Eliopulos, & Lyytinen, 1991; Seidman, Valera, & Makris, 
2005); and the cerebellum (Berquin, Giedd, Jacobsen, 
Hamburger, Krain, Rapoport, & Castellanos, 1998; Cas- 
tellanos et al., 2001; Mackie et al., 2007). Right basal 
ganglia lesions have been shown to produce deficits in 
emotion control as well as disinhibition and increased 
aggression (DeLong, 2002). 


Functional Brain Activation in ADHD 


Functional imaging studies show inhibition deficits in 
(pre-)fronto-striatal loops (Booth et al., 2005; Durston, 
Mulder, Casey, Ziermans, & van Engeland, 2006; Pliszka, 
Glahn, Semrud-Clikeman, Franklin, Perez, Xiong, & 
Liotti, 2006; Rubia, Overmeyer, Taylor, Brammer, Wil- 
liams, Simmons, & Bullmore, 1999; Schulz, Newcorn, 
Fan, Tang, & Halperin, 2005; Shafritz, Marchione, Gore, 
Shaywitz, & Shaywitz, 2004; Vaidya, Bunge, Dudukovic, 
Zalecki, Elliott, & Gabrieli, 2005) though in some stud- 
ies even a (compensatory?) over-activation measured 
by functional magnetic resonance imaging was found 
(Schulz, Fan, Tang, Newcorn, Buchsbaum, Cheung, & 
Halperin, 2004). Prefrontal dysfunction may also be 
present during memory tasks (Sheridan, Hinshaw, & 
D’Esposito, 2007). 

A hypoactivation of the anterior cingulate has been 
found in a Stroop task, when the prepotent response to 
read a word has to be suppressed and the color of the 
letters has to be indicated instead (Bush et al., 1999), 
and during error detection (Rubia, Smith, Brammer, 
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Toone, & Taylor, 2005). These effects may be partially 
normalized by methylphenidate (Bush et al., 2008). 

Hypoactivation of the superior temporal gyrus in an 
oddball task has been interpreted as a sign of reduced 
efficiency of the allocation of attentional resources (Ru- 
bia, Smith, Brammer, & Taylor, 2007). Reward processing 
may be altered in ADHD in the basal ganglia (reduced 
activation during anticipation) as well as the oribitof- 
rontal cortex (increased activation to gain outcomes) 
(Strohle et al., 2008). There are also further hints of a 
rostral prefrontal cortex deficit in ADHD (Dumontheil, 
Burgess, & Blakemore, 2008). 

Apart from executive control and reward process- 
ing, motor hyperactivity is a core sign of ADHD. Accord- 
ingly, motor and sensory cortex activation (Mostofsky, 
Rimrodt, Schafer, Boyce, Goldberg, Pekar, & Denckla, 
2006; Rubia et al., 1999; Teicher, Anderson, Polcari, 
Glod, Maas, & Renshaw, 2000) but also spatial memory 
in the right parietal cortex (Vance, Silk, Casey, Rinehart, 
Bradshaw, Bellgrove, & Cunnington, 2007) have been 
found to be altered in ADHD. 

Finally, disrupted connections between the pre- 
frontal cortex and amygdala could reflect difficulties in 
emotion regulation (Plessen et al., 2006). 


NEUROPHYSIOLOGY 
Resting State 


Quantitative EEG (qEEG) points toward a slowing es- 
pecially in frontal regions (Barry, Clarke, & Johnstone, 
2003; El-Sayed, Larsson, Persson, & Rydelius, 2002; Her- 
mens, Soei, Clarke, Kohn, Gordon, & Williams, 2005). 
However, the sensitivity/specificity of a low beta-to- 
theta ratio (Coolidge, Starkey, & Cahill, 2007) is limited 
and this finding has not always been replicated (Bres- 
nahan & Barry, 2002; Swartwood, Swartwood, Lubar, & 
Timmermann, 2003). There has been much discussion 
about whether these qEEG findings indicate a matura- 
tional delay or a deviant pattern of activation. As slower 
frequencies represent low arousal in contrast to faster 
desynchronized frequencies, such a slowing could indi- 
cate an under-arousal, which provides the physiological 
basis for a specific frequency-based neurofeedback (see 
chapter 29). 

The short- and long-term connection pattern has 
been found to be affected in ADHD, as reflected by com- 
plex patterns of coherence differences (Barry, Clarke, 
McCarthy, Selikowitz, & Johnstone, 2005; Murias, 
Swanson, & Srinivasan, 2007). EEG coherence indicates 
the extent to which the signals at two different channels 
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resemble each other and provide an indicator for the 
extent of neuronal coupling between both areas. 


Task-Related Activation 


Deficits have been found at different stages of informa- 
tion processing in ADHD by means of event-related EEG 
potentials. Most findings were related to attention and 
response inhibition. Usually rare targets (20%) have to 
be detected among frequent distractors (80% )—the so- 
called oddball task. In the Go variant, the target requires 
a motor response, while in a NoGo task, the motor re- 
sponse to the frequent distractor has to be inhibited 
when a target occurs. 

During early information processing, deficits in ori- 
enting and the attentional tuning of sensory process- 
ing have been described during the N1 event-related 
potential component (Banaschewski & Brandeis, 2007). 
N1 is increased in attended stimuli. The event-related 
N2-component is increased by response inhibition to 
NoGo target stimuli. Some studies found an N2 re- 
duction in ADHD as a correlate of reduced inhibitory 
control (Broyd, Johnstone, Barry, Clarke, McCarthy, Se- 
likowitz, & Lawrence, 2005; Pliszka, Liotti, & Woldorff, 
2000). However, this finding could not be replicated by 
other studies (J.L. Smith, Johnstone, & Barry, 2004; 
Wiersema, van der Meere, Antrop, & Roeyers, 2006). 
In contrast, deficits in the anterior cingulate have been 
described (Fallgatter, Ehlis, Rosler, Strik, Blocher, & Herr- 
mann, 2005; Fallgatter et al., 2004; Reif, Fallgatter, Ehlis, 
& Lesch, 2004). Disease-related differences in expecta- 
tion and attention could play a more important role in 
ADHD than a mere inhibition deficit (Banaschewski, 
Brandeis, Heinrich, Albrecht, Brunner, & Rothenberger, 
2004; Kenemans, Bekker, Lijffijt, Overtoom, Jonkman, 
& Verbaten, 2005). 

Low amplitudes in the event-related P300 poten- 
tial could point to difficulties allocating attentional re- 
sources to relevant target stimuli to update the context 
in working memory (Brandeis et al., 2002; Du et al., 
2006; Sawaki & Katayama, 2006; Zillessen, Scheuerpflug, 
Fallgatter, Strik, & Warnke, 2001). P300 reduction may 
be normalized by methylphenidate (Seifert, Scheuer- 
pflug, Zillessen, Fallgatter, & Warnke, 2003). However, 
P300 reductions have been described for many psychi- 
atric disorders (unspecific finding). 


Slow Cortical Potentials 


When a spontaneous movement is prepared or the sub- 
ject anticipates a stimulus, so-called slow brain activity 
develops. The potential, which reflects response prepa- 


ration and stimulus anticipation when a subject waits 
for a target stimulus requiring a fast motor response, 
has been called contingent negative variation. Contin- 
gent negative variation has been found to be reduced 
in ADHD (Perchet, Revol, Fourneret, Mauguiere, & 
Garcia-Larrea, 2001). 

Hints have been found that a low lateralized readi- 
ness potential in ADHD indicates reduced focal motor 
cortex activation and preparation of a movement (Ste- 
ger, Imhof, Steinhausen, & Brandeis, 2000). The mo- 
tor system undergoes continued maturation throughout 
childhood and adolescence. While the posterior atten- 
tion system may be mature by the age of 6, as indicated 
by slow cortical potentials related to the anticipation of 
a stimulus, the potentials related to movement prepa- 
ration continue to undergo profound changes (Bender, 
Weisbrod, Bornfleth, Resch, & Oelkers-Ax, 2005): Before 
the age of 6 the readiness potential is positive, and sta- 
ble negative values are reached only by puberty, around 
12 years of age. A substitution of synapses at the pyra- 
midal cell bodies by axodendritic synapses or changes 
in the basal ganglia have been suggested. This matura- 
tion seems to be specific to the movement preparation 
stages, as other motor cortex potentials during move- 
ment postprocessing follow a different maturational tra- 
jectory (Bender, Weisbrod, Resch, & Oelkers-Ax, 2007). 
In children this movement preparation mainly seems to 
be related to disinhibition, in which dopamine in the 
basal ganglia could be implicated (Bender, Basseler, 
Sebastian, Resch, Kammer, Oelkers-Ax, & Weisbrod, 
2005). 

The slow potential findings in ADHD provide a 
physiological basis for the neurofeedback of slow cor- 
tical potentials (Drechsler, Straub, Doehnert, Heinrich, 
Steinhausen, & Brandeis, 2007; Heinrich, Gevensle- 
ben, & Strehl, 2007; Leins, Goth, Hinterberger, Klinger, 
Rumpf, & Strehl, 2007; see also chapter 29). 


Potentials Following Response Execution 


With respect to response efficacy evaluation, reduced er- 
ror awareness and higher conflict sensitivity have been 
found in individuals with ADHD (Albrecht et al., 2008; 
Burgio-Murphy et al., 2007; Jonkman, van Melis, Kem- 
ner, & Markus, 2007; Liotti, Pliszka, Perez, Kothmann, & 
Woldorff, 2005; van Meel, Heslenfeld, Oosterlaan, & Ser- 
geant, 2007; van Meel, Oosterlaan, Heslenfeld, & Ser- 
geant, 2005; Wiersema, van der Meere, & Roeyers, 2005). 
This accompanies enhanced late negativity, the so-called 
postimperative negative variation, in conditions of loss 
and lack of control (Yordanova, Dumais-Huber, Rothen- 
berger, & Woerner, 1997). 


Periodic Changes in Vigilance 


Slow periodic changes (<30 s) in vigilance are visible in 
the activation of a default mode network in the anterior/ 
posterior cingulate: when no controlled task-related ac- 
tivation takes place, the default mode network is acti- 
vated. Periods with increased inattention could account 
for ADHD symptoms (Castellanos et al., 2008; Helps, 
James, Debener, Karl, & Sonuga-Barke, 2008) and lead 
to an increased variability of behavioral measures such 
as reaction times (Klein, Wendling, Huettner, Ruder, & 
Peper, 2006; Rucklidge & Tannock, 2002; Sonuga-Barke & 
Castellanos, 2007). 

Also on a neurophysiological level, increased single- 
trial variability in P300 amplitudes has been described 
(Lazzaro, Anderson, Gordon, Clarke, Leong, & Meares, 
1997). However, the specificity of this finding is very 
limited, as it is also present in other disinhibiting dis- 
orders and in schizophrenic patients with executive 
functioning deficits (Bender, Weisbrod, & Resch 2007; 
Iacono, Carlson, Malone, & McGue, 2002; Kaiser, Roth, 
Rentrop, Friederich, Bender, & Weisbrod, 2008; A. Roth, 
Roesch-Ely, Bender, Weisbrod, & Kaiser, 2007). 


Cortical Excitability and Connectivity 
(Transcranial Magnetic Stimulation) 


Cortical inhibition deficits can be directly assessed by 
transcranial magnetic stimulation (Bender, Basseler, 
et al., 2005). Inhibition deficits in the motor cortex 
have been described. These may be reversed by methyl- 
phenidate intake, though physiological maturation 
has to be taken into account (Buchmann et al., 2007; 
Garvey & Mall, 2008; Gilbert, 2006; Gilbert, Bansal, 
Sethuraman, Sallee, Zhang, Lipps, & Wassermann, 
2004; Moll, Heinrich, & Rothenberger, 2003; Moll, Hein- 
rich, Trott, Wirth, & Rothenberger, 2000; Moll, Hein- 
rich, Trott, Wirth, Bock, & Rothenberger, 2001; Ucles, 
Serrano, & Rosa, 2000). TMS can further be used to 
assess cortical connectivity, for example, via the cor- 
pus callosum (Buchmann, Wolters, Haessler, Bohne, 
Nordbeck, & Kunesch, 2003; Garvey et al., 2005). 


Genetics 
High Heritability 


Twin studies have yielded high heritability estimates 
for ADHD (Coolidge et al., 2000; Faraone, Perlis, Doyle, 
Smoller, Goralnick, Holmgren, & Sklar, 2005; Levy, Hay, 
McStephen, Wood, & Waldman, 1997; Martin, Scour- 
field, & McGuffin, 2002; Stevenson, 1992; Willcutt, 
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Pennington, & DeFries, 2000) comparable to that found 
in schizophrenia, which is among the highest for psy- 
chiatric disorders. These estimates are based on how 
much more concordant monozygotic twins (50 %-80%) 
are found to be compared to dizygotic twin pairs (about 
35%) with respect to ADHD symptoms, leading to heri- 
tability estimates of 0.6-0.8. A slight confounder in 
this method is parental attitudes, which may be differ- 
ent among the parents of monozygotic twins (identi- 
cal twins) than those of dizygotic twins, whose roles 
in the family might be distributed more diversely. This 
could lead to an underestimation of environmental in- 
fluences. It seems important to note that the subtype of 
ADHD in one patient does not predict the ADHD sub- 
types in his or her relatives (Smidt et al., 2003). Heri- 
table risk factors might predispose for different forms of 
ADHD. It is assumed that many gene polymorphisms 
have to come together to foster ADHD. This is in agree- 
ment with whole genome scans (Arcos-Burgos et al., 
2004; Bakker et al., 2003; Fisher et al., 2002; Hebebrand 
et al., 2006; Loo et al., 2004; Ogdie et al., 2006; Ro- 
manos et al., 2008), which did not find single genes 
explaining large parts of the ADHD risk (Faraone et al., 
2007; Mick & Faraone, 2008). 

Candidate gene studies so far have mainly targeted 
genes involved in the dopaminergic system: DAT 1, 
DRD4, DRDS, DRD2, and DBH, but also 5HTR1B. In 
general, for some of the key genes significant results, 
but with very small odds ratios have been found. In 
general, there are a couple of types of genes directly 
involved in dopaminergic transmission: genes that ac- 
count for dopamine synthesis/degradation (availabil- 
ity of the transmitter), genes that regulate the synaptic 
density and the integrity of neurons, and genes that 
regulate the vesicle transport and transmitter release, 
the dopamine receptors and the dopamine transporter. 


DAT1 Gene 


The dopamine transporter (DAT) removes dopamine from 
the synaptic cleft and thus reduces its effects (Swanson 
et al., 2000). DAT “knockout” mice (in which the DAT 
gene has been “inactivated”) show hyperactive behav- 
ior and an inhibition deficit (Gainetdinov, Wetsel, Jones, 
Levin, Jaber, & Caron, 1999). Please note that in this 
knockout model, developmental effects (possible role 
of the dopamine level in fetal and postnatal neurode- 
velopment) and current state effects are confounded. 
Stimulants such as methylphenidate block the dopamine 
transporter as one mechanism of action. The treatment 
of the knockout mice could alleviate their symptoms 
(Gainetdinov, Wetsel, et al., 1999). In these knockout 
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mice an increase in extracellular dopamine levels was 
seen only transiently, while afterward dopaminergic 
down-regulation led to a hypo-dopaminergic state (Fara- 
one et al., 2005; Gainetdinov, Jones, & Caron, 1999). 

Polymorphisms in genes can consist of short repeti- 
tive DNA sequences (variable number tandem repeats). 
The 10-repeat DAT-1 allele produces a more effective 
DAT (Swanson et al., 2000). This allele was found to 
be a risk factor for ADHD (Brookes, Neale, Sugden, 
Khan, Asherson, & D’Souza, 2007; Comings, 2001; Cur- 
ran et al., 2001; Durston, Fossella, Mulder, Casey, Zier- 
mans, Vessaz, & Van Engeland, 2008; Feng, Wigg, et al., 
2005; Gilbert et al., 2006; Lin & Uhl, 2003; Mitchell et al., 
2000; Qian, Wang, Zhou, Yang, & Faraone, 2004) of 
small effect size (odds ratio: 1.13), yet it turned out 
to be significant in a meta-analysis published in 2005 
(Faraone et al., 2005). More recent data may question 
this result again. Gene-environment interactions may 
also play a role (Becker, El-Faddagh, Schmidt, Esser, & 
Laucht, 2008). 


Dopamine Receptors 


In the dopamine receptor family, the dopamine receptor 
4 (DRD4) has received the most attention. Both nora- 
drenaline and dopamine can activate the DRD4. It is 
distributed in the frontal cortex and subcortical areas 
(basal ganglia), which play a role in the regulation of psy- 
chomotor behavior and attention. Here it is a 7-tandem 
repeat allele that produces a diminished response (less 
effective transmission) to dopamine (Swanson et al., 
2000). Small but significant associations have been re- 
peatedly found between this 7-repeat allele and ADHD 
(significant odds ratio in a meta-analysis of 1.16 or 1.45, 
depending on whether it is based on family or case- 
control studies; Faraone & Khan, 2006; Hejjas et al., 
2007; Kereszturi, Kiraly, Csapo, Tarnok, Gadoros, 
Sasvari-Szekely, & Nemoda, 2007; Li, Sham, Owen, & 
He, 2006; Shaw et al., 2007; Swanson et al., 2007). The 
genetic risk may interact with environmental factors 
such as prenatal exposure to nicotine when the mother 
smokes (Becker et al., 2008; Neuman et al., 2007). 

For DRDS (dopamine receptor 5), a significant odds 
ratio of 1.24 (family study-based) was obtained (Daly, 
Hawi, Fitzgerald, & Gill, 1999; Faraone & Khan, 2006; 
Payton et al., 2001). The association might exist only 
for the inattentive and the combined subtypes (Lowe 
et al., 2004). 

DRD3 may be related to impulsivity and violence, 
but the support for this hypothesis is still scarce. 

If DRD2 has any effect on ADHD, it has to be very 
small (Faraone & Khan, 2006) and should be related 


to impulsivity and drug dependence (Blum, Sheridan, 
Wood, Braverman, Chen, & Comings, 1995). 


Enzymes Involved in Dopamine Metabolism 


Dopamine beta hydroxylase (DBH) converts dopamine 
to norepinephrine (Comings, 2001). The evidence for 
the involvement of the DBH gene in ADHD is more 
mixed, but when evidence for the Taql-polymorphism 
near the 5' end is pooled, the odds ratio (1.33) is signifi- 
cant (Faraone & Khan, 2006; Hawi et al., 2003; Roman, 
Schmitz, Polanczyk, Eizirik, Rohde, & Hutz, 2002; K. M. 
Smith, Daly, Fischer, Yiannoutsos, Bauer, Barkley, & 
Navia, 2003). The association could be stronger for 
the combined subtype (Roman et al., 2002). Patients 
showed lower DBH activity in serum and urine (Ko- 
peckova, Paclt, & Goetz, 2006). 

For monoamine oxidase (MAO), the evidence is 
currently mixed but there are some positive findings (Ji- 
ang, Xin, Lin, Qian, Tang, Wang, & Wu, 2001; Lawson 
et al., 2003; Manor, Tyano, Mel, Eisenberg, Bachner- 
Melman, Kotler, & Ebstein, 2002; Payton et al., 2001; 
Xu, Brookes, Chen, Huang, Wu, & Asherson, 2007). 
COMT (catecholamine-O-methyl-transferase; both MAO 
and COMT are involved in dopamine degradation) does 
not seem to be implicated to a large extent (Caspi et al., 
2008; Comings, 2001; Gothelf et al., 2007; Hawi, Millar, 
Daly, Fitzgerald, & Gill, 2000; Payton et al., 2001), nor 
does tyrosine hydroxylase, which plays a role in dop- 
amine synthesis. MAO and COMT influence serotonin 
levels and may be important in comorbid aggressive 
conduct problems (Caspi et al., 2008; Lawson et al., 
2003). 

Because blocking the norepinephrine transporter is 
efficient in the treatment of ADHD, the norepinephrine 
receptors and the norepinephrine transporter genes 
have been examined. However, so far no convincing 
evidence for an association with ADHD is available 
(Barr et al., 2002; McEvoy, Hawi, Fitzgerald, & Gill, 
2002), despite some interesting findings (Kim et al., 
2006). 

Genetic findings also indicate the involvement of 
serotonergic neurotransmission in ADHD, and neuro- 
psychological profiles indicate involvement of moti- 
vational aspects and other functions apart from mere 
inhibition and executive control deficits. The analysis 
of ADHD comorbidities could point into the same di- 
rection. However, serotonergic genes could exert their 
main influences during ontogenetic development rather 
than in the final state, as selective serotonin reuptake 
inhibitors (SSRIs) are not an effective medication for 
treatment of ADHD. 


Serotonin Receptor 5HTR1B 


Though SSRIs do not seem effective in ADHD treatment, 
for this serotonin receptor there have been significant 
findings (Hawi et al., 2002; L. Kent et al., 2002; Quist et al., 
2003) pointing to an odds ratio of 1.44 (Faraone & 
Khan, 2006). For the serotonin transporter, the situation 
is similar (Bobb, Castellanos, Addington, & Rapoport, 
2005; Curran, Purcell, Craig, Asherson, & Sham, 2005; 
Faraone & Khan, 2006). For tryptophan hydroxylase, the 
rate-limiting enzyme in serotonin synthesis, evidence is 
more limited (Walitza et al., 2005). Serotonin might mod- 
ulate dopaminergic effects (Gainetdinov, Wetsel, et al., 
1999) on attention through emotion and motivation 
regulation and may play a special role in aggressive im- 
pulsive behavior (Mitsis, Halperin, & Newcorn, 2000; 
Schulz et al., 2001). However, there have also been neg- 
ative findings showing no association between seroton- 
ergic candidate genes and ADHD (Heiser et al., 2007). 


SNAP-25 


Involvement of synaptosomal-associated protein 25 
gene was suggested by a mouse model that showed hy- 
peractivity and learning problems due to a deletion on 
chromosome 2q. Indeed, despite some inconsistencies 
(Renner et al., 2008), alleles of the SNAP-25 gene have 
been shown to be associated with ADHD (Barr et al., 
2000; Feng, Crosbie, et al., 2005). The example of 
SNAP-25 demonstrates that genes that are not directly 
involved in monoaminergic neurotransmission can play 
an indirect role in and be important to the integrity of 
the respective systems. 


Endophenotypes 


Endophenotypes are on an intermediate level between 
genes and clinical symptoms, in that they may be a 
useful approach to delimiting the pathophysiological 
heterogeneity in ADHD, as different pathophysiologi- 
cal mechanisms may lead to similar behavioral symp- 
toms (Doyle, Willcutt, Seidman, Biederman, Choui- 
nard, Silva, & Faraone, 2005). Such approaches have 
been found to be useful, for example, in schizophrenia 
research (Bender, Weisbrod, & Resch, 2007). Though 
studies about ADHD endophenotypes are still scarce, 
a few electrophysiological and neuropsychological en- 
dophenotypes have been suggested: action monitoring 
as reflected by error-related negativity in the anterior 
cingulate might be a suitable electrophysiological endo- 
phenotype for ADHD (Albrecht et al., 2008). Motor con- 
trol (Rommelse, Altink, Oosterlaan, Buschgens, Buite- 
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laar, De Sonneville, & Sergeant, 2007), time production 
(Rommelse, Oosterlaan, Buitelaar, Faraone, & Sergeant, 
2007), and executive functions (Rommelse, Altink, 
Oosterlaan, Buschgens, Buitelaar, & Sergeant, 2008; 
Slaats-Willemse, Swaab-Barneveld, de Sonneville, & 
Buitelaar, 2007) also fulfill endophenotype criteria. The 
NoGo anteriorization, which is supposed to reflect re- 
sponse monitoring and inhibition in the anterior cin- 
gulate, could also be an ADHD endophenotype. As the 
effects of single genes appear to be small in ADHD, en- 
dophenotypes could have the advantage of summing 
up the combined effects of various genes acting, for ex- 
ample, on the dopaminergic system. 

Recent investigation has shown that gene expres- 
sion varies considerably during ontogeny. So-called 
epigenetic effects show that environmental events 
are able to interact with the genome: the presence or 
absence of adequate parenting can lead to a methylation 
of genes and change their expression (Bender, Weis- 
brod, & Resch, 2007). This leads us to gene-environment 
interactions: 


Gene-Environment Interactions/ 
Development of Psychic Structure 


Fronto-striatal circuits, which need to be trained in sta- 
ble personal relationships, can be internalized to regu- 
late affective behavior (prefrontal-limbic interactions) 
and executive control (prefrontal—thalamic/striatal/ 
cortical; Koch et al., 1999; Resch, 1999, 2004). This 
way, environmental factors can interact with traits that 
are mainly genetically determined, such as inhibition or 
working memory capacity. 

In psychoanalytic theory, psychic structure is the 
part of the self that is not primarily reflexive but de- 
termines how the self acts and shapes how the self in- 
teracts with the environment. It therefore is a kind of 
procedural self in contrast to the declarative self (Resch, 
2004). One aspect of psychic structure is self-regulation. 
Self-regulation refers to the ability to manage oneself so 
that one can act efficiently. It also involves the regula- 
tion of emotions and motivational impulses in order to 
integrate them into a coherent self. Another aspect of 
psychic structure as the executive control of the self is 
conflict solving, for example, the ability to integrate a 
failure or critique into one’s generally positive narrative 
self-concept. The regulation of self-worth (“narcissistic 
regulation”) is an important related topic. The enlarge- 
ment of the child’s repertoire of possibilities to experi- 
ence and to act is a manifestation of the development 
of the child’s psychic structure, which may, in time, be 
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considered a treasure of all the experiences one has had 
with oneself, with the world, and with others (Freeman, 
2003). The description of the psychic structure com- 
prises three dimensions in the operationalized psycho- 
dynamic diagnostic manual (perception of the self and 
of objects, self-control, and interpersonal regulation/ 
communication/attachment; Koch et al., 1999). 

The most important contribution of this approach, 
apart from the use of a different vocabulary (remark- 
able overlaps between neuropsychological executive 
control and psychic structure are self-evident), may be 
the idea that structures develop along with one’s inter- 
actional experiences with the world as a result of an 
internalization of one’s personal history of relationships 
and experiences. This gives a hypothetical etiological 
explanation for why many studies and clinical experi- 
ence show that executive control deficits are frequently 
found in children with social problems or autism (Brie- 
ber et al., 2007). Apart from genetic and temperamental 
factors, it is necessary to train one’s executive functions 
in social relationships and non-social tasks in order to 
develop these abilities. The brain seems to need training 
to develop: if the child cannot experience self-efficacy 
in stable emotional relationships, it is highly plausible 
that his or her abilities to self-regulate behavior and 
impulses will not develop adequately. Apart from elu- 
cidating why one becomes nervous when emotionally 
burdened, the theory of inadequate development of the 
psychic structure gives an alternative explanation for 
why some children with attachment difficulties, chronic 
family conflicts, and social and emotional problems 
show ADHD symptoms. 

Of course, the environmental factors interact with 
genetic vulnerabilities, leading to vicious circles through 
mutual interactions (low executive control leads to be- 
havioral problems and conflicts, conflicts lead to less 
internalization of stable relationships and fewer experi- 
ences of effective control to strengthen effective neu- 
ronal networks, this leads to even more impaired execu- 
tive control, etc.). 


Role of Food and Nutrition/Intoxication 


Non-conventional therapies (mostly elimination diets 
and fatty acid substitution) can play a great role in ADHD 
management (Concannon & Tang, 2005), though there 
is little empirical evidence supporting them (Cormier & 
Elder, 2007). A restricted elimination diet works due to 
unspecific factors (Pelsser, Frankena, Toorman, Savelk- 
oul, Pereira, & Buitelaar, 2008). 

Lead exposure can lead to ADHD symptoms (He, 
Yang, & Xu, 2000). Lead screening however seems 


mainly necessary in developing countries and subjects 
living in old houses in which lead paint may be pres- 
ent (Kahn, Kelly, & Walker, 1995; Nevin, Jacobs, Berg, & 
Cohen, 2008). As a general risk factor, lead poisoning 
seems to play a small but significant role (odds ratio 4.1) 
(Banerjee, Middleton, & Faraone, 2007), as does prena- 
tal nicotine exposure (odds ratio 2.5: Braun Kahn, Froe- 
hlich, Auinger, & Lanphear, 2006). There seems to be 
no threshold below which lead is innocuous; rather, a 
continuous dose dependency was observed (Thomson, 
Raab, Hepburn, Hunter, Fulton, & Laxen, 1989). 

Zinc, an inhibitor of DAT (J. Krause, 2008), was 
found to be beneficial in a randomized controlled trial 
(Akhondzadeh, Mohammadi, & Khademi, 2004) and an- 
other double-blind placebo-controlled trial (Bilici et al., 
2004). Serum zinc levels correlated with symptoms of 
inattention (Arnold et al., 2005). Plasma zinc levels were 
found to be lower in ADHD in some (Yorbik, Ozdag, 
Olgun, Senol, Bek, & Akman, 2008) but not in all stud- 
ies (Antalis, Stevens, Campbell, Pazdro, Ericson, & Bur- 
gess, 2006). These interesting findings warrant further 
research before definite conclusions can be drawn. 

Similarly, omega-3 fatty acids were found to be de- 
creased in individual with ADHD (Antalis et al., 2006). 
Acetyl-L-carnitine had no effect in combined ADHD, 
and maybe some effects in the inattentive subtype (Ar- 
nold et al., 2007). In contrast, the omega-3 fatty acids 
docosahexaenoic acid and eicosapentaenoic acid have 
shown positive effects in randomized controlled trials 
(Kidd, 2007; Richardson, 2006; Richardson & Puri, 2002) 
but cannot yet be regarded as an established evidence- 
based ADHD therapy (Matsudaira, 2007; Voigt, Llor- 
ente, Jensen, Fraley, Berretta, & Heird, 2001). Effects 
of omega-3 fatty acids may not be specific to ADHD, 
as similar beneficial effects were found for mood dis- 
orders as well (Freeman et al., 2006). The current find- 
ings about omega-3 fatty acids, which are thought to 
foster a more reliable neurotransmission, are strong 
enough to recommend continued study (Ross, Seguin, & 
Sieswerda, 2007). 

Since the finding of reduced glucose tolerance in 
ADHD (Langseth & Dowd, 1978), glucose metabolism 
(hyperglycemia) has been associated with hyperki- 
netic symptoms, especially in patients with a diabetes 
mellitus (Henley & Glatthaar, 2004). A reduced cat- 
echolamine response after glucose ingestion has been 
described (Girardi et al., 1995) and an energy deficiency 
syndrome has been suggested (Todd & Botteron, 2001). 
Abnormalities in astrocyte glucose and glycogen me- 
tabolism could lead to less reliable neurotransmission. 
However, overall, the influence of sugar in ADHD seems 
limited and conclusions are preliminary. 


In contrast, there is no relationship between in- 
creased phosphate intake and ADHD symptoms. 


THERAPEUTIC APPROACHES: 
DATA AND FINDINGS 


After Bradley (1950) accidently discovered that stimu- 
lants could be used to treat children with behavior prob- 
lems, in 1957 methylphenidate (MPH) was developed 
to improve depressed mood in adult subjects (Angrist & 
Sudilovsky, 1978). In the second half of the 1960s the 
use of MPH for children with conduct and learning 
disorders started. Up to the mid-1970s, the stimulant 
boom triggered a lot of clinical investigations (Eggers 
et al., 2004). To date, stimulant treatment of ADHD is 
the treatment with the highest established effectiveness 
and safety (Barkley, 2004). Stimulant treatment is rec- 
ommended as a necessary part of multimodal ADHD 
treatment strategies (Banaschewski et al., 2008a) by 
child and adolescent psychiatric professional associa- 
tions such as the National Institutes of Clinical Excel- 
lence, the Scottish Intercollegiate Guidelines Network, 
and the European Network for Hyperkinetic Disorders 
(Taylor et al., 2004), as well as the American Academy 
of Pediatrics (2001). 

The most commonly used stimulants are meth- 
ylphenidate (e.g., Ritalin) along with d-amphetamine 
(e.g., Dexedrine), a d- and |-amphetamine combination 
(e.g., Adderall), and pemoline (e.g., Cylert; American 
Academy of Pediatrics, 2001; Taylor et al., 2004). MPH 
blocks the reuptake of dopamine in the central nervous 
system by the dopamine transporter (DAT; Federici, 
Geracitano, Bernardi, & Mercuri, 2005; Volkow, Fowler, 
Wang, Ding, & Gatley, 2002) and increases the release 
of dopamine from reserpine-sensitive granulae like am- 
phetamine (Chiueh & Moore, 1975); there have been 
some reports of more intensive striatal than cortical 
MPH binding. Its increased lipophilic properties (good 
penetration of the blood-brain barrier) lead to its in- 
direct dopaminergic and norepinephrinergic agonism, 
while peripheral sympathomimetic side effects are rela- 
tively reduced with respect to other amphetamines (Eg- 
gers et al., 2004). 

Short-term effects, aside from overall improvement 
of ADHD core symptoms, include reduction of hyper- 
active behavior or excessive talking; improved motor 
coordination and control; improved sustained attention; 
especially to long, monotonous tasks; increased short- 
term memory capacity, and improved impulse control 
(DuPaul, Barkley, & Connor, 1998). 
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Secondary effects include a better integration into 
social groups, better ability to follow rules, less aggres- 
sion and conflicts, and better utilization of already ex- 
isting cognitive strategies (Barkley, 2004). These sec- 
ondary effects seem crucial to patients’ personality 
development and the prevention of dissocial behavior 
in adulthood. 

Long-term treatment should only be undertaken 
when the short-term treatment has been very effec- 
tive and therapy can be monitored sufficiently (Taylor 
et al., 2004). At regular intervals (e.g., once a year), 
attempts should be made to discontinue the medica- 
tion, because training effects on fronto-striatal circuits 
as well as brain maturation and better possibilities 
for a compensation may allow the patient to continue 
therapy without medication (American Academy of Pe- 
diatrics, 2001; Taylor et al., 2004). In contrast, “drug 
holidays” taken to avoid tolerance effects or growth 
reduction seem only necessary when there are hints 
of an actual growth retardation. Therapies seem to be 
stopped prematurely more often than continued for too 
long. Therapies sometimes need to be continued into 
adulthood. 

While hyperactive behavior often tends to normal- 
ize during adolescence, attentional problems but also 
difficulties with respect to emotion regulation tend to 
persist into adulthood. 


Pharmacokinetics 


The half-life of MPH is short (2.5 hours), and so the 
onset of its short-term effects is almost immediate after 
it is resorbed (about 1 hour after intake). The plasma 
peak levels are reached about 2 hours after intake. Af- 
ter about 3-5 hours the clinical effect quickly dissipates 
(Wolraich & Doffing, 2004). Thus short-term clinical ef- 
fects can be assessed by rating scales. 

Some authors recommend starting medication with 
5-10 mg, adding another 5-10 mg after 3 days, and then 
increasing the dosage for another 5-10mg per week 
until a good clinical effect is reached (Eggers et al., 
2004). 1.0mg/kg or 60 mg/day should not be exceeded, 
although this may be necessary in some cases (Taylor 
et al., 2004). Most often the target dosage is between 
0.3/0.5mg/kg and 1.0mg/kg. In some children a better 
concentration can be observed at lower dosages, while 
an overdose leads to general sedation and worse con- 
centration. 

As the effects are often most relevant at school and 
in terms of sleep, two-thirds of the dosage is given in 
the morning, and one-third at noon. Alternatively, an 
extended-release drug (OROS-methylphenidate) can be 
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used (e.g., Concerta, Ritalin LA). It is important to know 
that extended-release drugs differ in their pharmacoki- 
netic profiles. For example, Concerta shows plasma lev- 
els that remain into the evening (an osmotic pump is 
used for the extended-release formulation). Thus 36mg 
of Concerta corresponds roughly to 3 times 10 mg of unre- 
tarded MPH. In contrast, Ritalin LA leads to a more rapid 
increase and plasma level decreases in the afternoon 
(microbead technology is used; Banaschewski et al., 
2008a; Wolraich & Doffing, 2004). Thus 20 mg of Ritalin 
LA corresponds roughly to two doses of 10mg unre- 
tarded MPH in the morning and at noon. Reduction of 
medication intake to once a day, and not necessary at 
noon, can considerably improve medication compliance 
in some subjects, as they do not feel stigmatized by 
their need to take medication at school and as they do 
not need to remember to take the medication more than 
once a day. However, it can also considerably increase 
medication costs (Banaschewski et al., 2006). The clini- 
cal efficacy is equivalent to that of immediate-release 
MPH (Banaschewski et al., 2008a; Dopfner, Gerber, et al., 
2004) 

Similar types of medication are amphetamines, 
which have stronger side effects than MPH (Efron, 
Jarman, & Barker, 1997; d-amphetamine, rather than 
l-amphetamine, is thought to be responsible for the 
clinical effects), and pemoline, which poses a risk of 
potentially fatal liver damage and is recommended only 
with frequent monitoring of liver function (American 
Academy of Pediatrics, 2001; Taylor et al., 2004). Indi- 
vidual children may respond to one stimulant but not 
another; thus in the case of non-response, the stimulant 
should be changed at least once (American Academy of 
Pediatrics, 2001). 


Side Effects 


The most important side effects of MPH are: 


m Weight loss due to a reduced appetite (Arnold, Chris- 
topher, Huestis, & Smeltzer 1978; Efron et al., 1997; 
J.D. Kent, Blader, Koplewicz, Abikoff, & Foley, 1995). 
This can be reduced by an intake of the medication 
after the meals. 

m Sleeping disorders, especially difficulties falling asleep 
(Efron et al., 1997). This is more common for extended- 
release formulae. Experimental approaches have used 
melatonin to try to alleviate these difficulties. It should 
be noted that sleeping difficulties are already fre- 
quently associated with ADHD (Andreou, Karapetsas, 
Agapitou, & Gourgoulianis, 2003; Corkum, Moldofsky, 
Hogg-Johnson, Humphries, Tannock, 1999). 


m Reduced growth, leading to shorter stature (Poulton & 
Cowell, 2003; Spencer, Faraone, Biederman, Lerner, 
Cooper, & Zimmerman, 2006; Vitiello, 2008). Most 
subjects are not affected or are affected only in term 
of a few centimeters; however, careful monitoring on 
the growth chart is necessary. 

m Gastrointestinal problems (Greenhill, Findling, & 
Swanson, 2002) 

m Increase in heart rate and blood pressure (often spuri- 
ous; Arnold et al., 1978; Ernst, Zametkin, Matochik, 
Liebenauer, Fitzgerald, & Cohen, 1994) 

m Headache. Catecholamines have been related to mi- 
graine type headaches, in particular, which can be 
triggered by a cerebral hyperexcitability via the neu- 
rovascular coupling (Greenhill et al., 2002; Pliszka, 
2007). 

m Dysphoric mood regulation, affective lability (Fire- 
stone, Musten, Pisterman, Mercer, & Bennett, 1998) 

m Worsening of preexisting tic symptoms in some pa- 
tients. In some patients, tics improve (Kurlan, 2003). 


Most of these side effects represent sympathomi- 
metic effects. Reduced appetite and sleeplessness can 
occur in up to 50% of treated children but are very of- 
ten temporary and dose dependent. 

Contraindications (American Academy of Pediat- 
rics, 2001; Taylor et al., 2004) are heart diseases (risk of 
tachyarrhythmia, sudden death); hypertension (can be 
further increased); cardio- or cerebrovascular diseases 
(worsened blood flow), schizophrenia, mania (mania 
and psychosis can be triggered by stimulants as dop- 
aminergic agents), or manifest suicidality (a suicide at- 
tempt could be triggered); hyperthyroidism (a hormonal 
cause of hyperactivity, which should be treated caus- 
ally); glaucoma (high pressure in the eye ball, which 
can be increased by sympathomimetic drugs); drug 
addiction (risk of medication misuse); pregnancy (risk 
of malformations); pheochromocytoma (a tumor that 
produces catecholamines and thus hyperactivity); co- 
medication with MAO inhibitors (possible strong mu- 
tual increase of side effects); urinary retention (would 
be worsened by sympathomimetic agents); age under 
6 years (no sufficient data, increased side effects). Dos- 
ages above 1mg/kg are contraindicated because they 
should not be routinely used. 

Tics and Tourette syndrome are relative contrain- 
dications. In some cases tics may improve with MPH. 
Otherwise, a non-stimulant, such as noradrenergic 
reuptake inhibitors like atomoxetine, could be the treat- 
ment of choice (Banaschewski et al., 2008b). This is 
also the case when there are comorbid anxiety dis- 
orders (Banaschewski et al., 2008a). Please note that 


many of the above mentioned contraindications have 
a low prevalence in childhood. In adult patients with 
ADHD, contraindications become more relevant. 


Routine Monitoring 


Before stimulant medication is prescribed, it is a good 
idea to record an electrocardiogram to exclude risk factors 
for tachyarrhythmia (exclusion of long QT-syndrome) 
when the child shows any cardiac symptoms. In the 
absence of preexisting clinical heart symptoms, an ECG 
is considered optional by the current guidelines. 

An EEG may detect vulnerability to seizures. Epi- 
leptic patients should be treated with stimulants only 
under sufficient antiepileptic treatment (Taylor et al., 
2004). 

Especially with longer-lasting treatment, routine 
monitoring of laboratory parameters including a differ- 
ential blood count, should be undertaken. Pregnancy 
should be excluded in adolescent girls. Blood pressure, 
heart rate, height and weight, tics, depression, and psy- 
chopathological symptoms such as withdrawal, perse- 
veration, irritability, and lack of spontaneity should be 
checked for at every visit (Taylor et al., 2004). 


Non-Stimulant Medication 


Atomoxetine (Strattera) is a selective norepinephrine 
reuptake inhibitor that has been approved as a non- 
stimulant treatment for ADHD targeting norepinephrine 
instead of dopamine reuptake (Seneca et al., 2006). It 
has been shown to be effective, but its effect size may 
not be as strong as that of MPH (about 70%; Bana- 
schewski et al., 2008b). Atomoxetine is a good second- 
line treatment when tics become worse under MPH, 
when there is a comorbid anxiety disorder, when there 
is a non-response to MPH, or when other side effects 
occur under MPH (Banaschewski et al., 2006). Atomox- 
etine has not been shown to be an effective antidepres- 
sant. For that reason, the choice to give atomoxetine to 
children with social or mood problems must be ques- 
tioned and cannot be recommended at the moment. 


Psychotherapeutic Approaches 


In all guidelines, psychoeducation is always recom- 
mended, at least to complement medication treatment. 
In mild to moderate cases of ADHD, many patients look 
at pedagogical or psychotherapeutic interventions as 
first-line treatment before starting pharmacotherapy. 
Patient satisfaction with a treatment plan is better if 
when incorporates psychotherapeutic elements. 
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Causal treatment of underlying emotional or so- 
cial problems to resolve conflict and eliminate reactive 
hyperactive or inattentive behavior must precede any 
further symptom-oriented approaches. However, evi- 
dence for the efficacy of psychotherapeutic approaches 
in well-diagnosed ADHD is more limited than for medi- 
cation. Overall, parent and teacher training (classroom 
management) as well as behavioral contingency man- 
agement (especially positive reinforcement, timeout, re- 
sponse cost, and token economy; American Academy of 
Pediatrics, 2001) are well-established ADHD treatments, 
while the support for the effectiveness of cognitive in- 
terventions so far is very limited (Pelham & Fabiano, 
2008; Pelham et al., 1998). 

It should be kept in mind that due to the high 
heritability of ADHD, parents often show adult ADHD 
symptoms themselves (Harvey et al., 2003), which can 
limit the possibilities of parent training or make very 
short and clear parent instructions necessary. 

ADHD children do not need to reach cognitive 
insight regarding why they developed inattentional 
symptoms or hyperactive behavior but they do need 
to accomplish certain tasks (right behavior at the right 
time; Barkley, 2004). Thus it is important to create an 
environment that enables the child to succeed in atten- 
tion and motivation maintenance—though this is a dif- 
ficult, time-consuming task for families and teachers. 
It has repeatedly been shown that in addition to psy- 
choeducation (information about the nature of the dis- 
ease), specific training for parents and teachers in how 
to deal with ADHD children can be extremely effective 
in improving the difficulties of the child at home or at 
school (Sonuga-Barke et al., 2001; van den Hoofdakker 
et al., 2007). Parents and teachers can be trained in 
contingency management. The reduction of negative/ 
ineffective parenting seems especially important in com- 
bination therapy (Hinshaw et al., 2000). 

One rationale for the caretaker-centered approach is 
that the cognitive abilities for self-regulation are much 
better in adult caretakers. They can more easily learn to 
modify their behavior and, for example, learn to give a 
limited number of short, simple, and clear orders and 
reinforce them with natural consequences immediately 
after the behavior in a very reliable manner. It is much 
more difficult for a child to learn to deal with incon- 
sistent parenting and conflicts because of limited self- 
regulation. Moreover, parents and teachers spend a lot 
more time with the child than the doctor or psycholo- 
gist, so they can multiply (i.e., apply more often) any 
intervention. 

The first target of any ADHD treatment must there- 
fore be counseling of parents and teachers about the 
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child’s special needs and how they can adjust to these 
special needs in order to optimize parenting as much 
as possible. One aim is that the parents accept their 
child with his or her attentional problems and face the 
problem by supporting the child with clear guidance 
instead of getting lost in quarrels that occur when the 
child cannot follow the parents’ complex sentences or 
simply too much self-control is requested. A generally 
positive attitude and relationship between parents and 
patient is crucial to for a positive treatment outcome. 
It therefore seems important not only to teach parents 
how to give effective directions but also to provide help 
to an exhausted overwhelmed mother, for example, in- 
tegrating the father or the grandparents into the care of 
the child so that the mother has some time for herself 
and also some time to play with the child and have 
positive interactions with him or her without having to 
take care of any brothers or sisters. Agreement between 
father and mother is necessary with respect to where 
and when to set the boundaries for their children in 
order to avoid any inconsistencies. 

Undesired behavior should be ignored whenever 
possible rather than punished, and attention should not 
be drawn to it. Positive behavior should be reinforced, 
even if it is considered “normal” in non-ADHD children. 
Contingency management is a therapeutic intervention 
that has clearly proved its efficacy (Barkley, 2004; Lu- 
man, Oosterlaan, & Sergeant, 2005; Whalen & Henker, 
1991). 

Problem situations should be identified; conse- 
quences need to be applied repeatedly in a consistent 
way without longer delays (clear contingency) in or- 
der to shape the child’s behavior (Taylor et al., 2004). 
Training and development of executive control/psychic 
structure in stable relationships with clear contingen- 
cies and consequences is an essential part of ADHD 
therapy. ADHD children tend to respond well to posi- 
tive rewards, while their inhibitory deficits and novelty 
seeking make punishments, especially drastic punish- 
ments, rather ineffective. 

More cognitive patient-centered techniques such as 
self-instruction training or “think before you act” strate- 
gies are often difficult to generalize to real-world prob- 
lems and have not been proved effective in controlled 
trials (Taylor et al., 2004). A reason may be that due to 
the biological origins of ADHD deficits, compensatory 
approaches might work better than training to correct 
the deficits. Self-management training instructs chil- 
dren in how to manage their behavior in a more effi- 
cient and structured way (Dopfner, Breuer, Schurmann, 
Metternich, Rademacher, & Lehmkuhl, 2004; Dopfner, 
Lehmkuhl, & Schurmann, 1996). Of course there have 


also been attempts to train executive control in ADHD 
patients. 

Many parents find it helpful to understand the bio- 
logical background of the disease, so that they do not 
feel that they have failed as parents but know that they 
face a particular difficulty with their child (who is also 
not lazy or deliberately disobedient). In some patients 
who are in need of stable emotional relationships, a 
rapid symptom remission can occur when such rela- 
tionships can be established. 

Sometimes the treatment of ADHD involves evalua- 
tion of the pros and cons of medication versus intensive 
pedagogical/therapeutic interventions. When additional 
individualized parenting and guidance and an educa- 
tion in a specialized environment could be sufficient to 
resolve hyperactive and/or inattentive behavior, but the 
parents are not able to provide this special care, should 
an expensive home treatment program be established, 
should the child be separated from his parents, or 
should medication be given? The second option seems 
justified when the individual case has been analyzed 
and all of the family’s available personal educational 
resources are adequately used. An adaptation to our 
environment is necessary and wise. ADHD treatment 
can help the child with these adjustments. In contrast 
medication, is not and should not be an easy way to 
silence a troublesome child. Psychosocial interventions 
can have side effects, too, for example, with respect to 
economic resources or a possible separation of the child 
from the family. 

Of course, a psychosocial intervention based on a 
stable relationship is especially important to children 
with ADHD symptoms due to emotional problems 
caused by depravation, family conflicts, being ganged 
up on at school, and other issues. Nevertheless, some- 
times in the beginning a symptom-oriented use of stim- 
ulant medication can be very helpful, so that patients 
can join a social group and use the therapeutic interven- 
tions. Afterwards, medication could be withdrawn. 


Comparison of the Effect Sizes 
of Medication and Psychotherapy 


The Multimodal Treatment Study of Children with 
ADHD (MTA Cooperative Group, 1999a), as study of 
579 children with ADHD, showed that the combination 
of parent and teacher training and child-centered behav- 
ior therapy resulted in a clear reduction in ADHD symp- 
toms; however, the approach with carefully monitored 
medication only was more effective! It is important to 
note that medication prescribed by a specialist was also 


clearly more effective than routine care (including med- 
ication in two-thirds of the cases) by community ser- 
vices. The two approaches combined (psychotherapy 
plus medication) were not superior to medication alone 
with respect to overall ADHD core symptoms; how- 
ever, patients and parents were more satisfied with the 
combined approach, and common comorbid conditions 
(aggression or emotional problems) could be treated 
more adequately. Moreover, parent-child relations and 
school achievements were also better in the combined 
approach. 

Thus psychotherapy seems especially important for 
children with comorbid emotional problems (Jensen 
et al., 2001) and psychotherapy may focus on these 
frequent concomitant problems (Lehmkuhl, Sevecke, 
Frohlich, & Dopfner, 2002) rather than target ADHD 
core symptoms. In children with comorbid anxiety dis- 
order, behavior therapy alone was as effective as medi- 
cation and combined therapy (MTA Cooperative Group, 
1999b). It has been concluded that individual therapies 
need to be tailored to the peculiarities of each case in 
order to develop a combined approach superior to care- 
ful medication management (Greene & Ablon, 2001). 

Finally, the aforementioned effects in the MTA study 
were stable at 24 months. However, in a follow-up after 
36 months, the differences between behavior therapy 
and medication management had vanished, though a 
premature cessation of medication may have contrib- 
uted to this finding (Jensen et al., 2007). 

At the moment, taking into account the results of 
the MTA study, we would recommend that medication 
be prescribed immediately after the establishment of the 
diagnosis when ADHD is severe and secondary negative 
consequences (e.g., school failure) are expected, and 
quick symptom relief is urgently needed. In all other 
cases of mild or moderate ADHD, a psychotherapeu- 
tic and counseling approach, in consideration of the 
patient’s and parents’ resources and preferences, may 
be applied in a first step, with medication reserved for 
cases in which there is an insufficient response. 


CONCLUSION 


While stimulant medication is often most effective in re- 
ducing ADHD core symptoms, psychotherapeutic inter- 
ventions and parent/teacher counseling are important 
in less severe cases for long-term outcomes, to achieve 
medication adherence, and to deal with frequent co- 
morbidities such as family and emotional problems. 
The future will determine the role of new approaches 
such as neurofeedback (see chapter 29). 
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Obsessive-compulsive disorder (OCD) is a chronic 
and disabling mental illness characterized by anxiety- 
provoking and intrusive thoughts, and repetitive behav- 
iors aimed at reducing the discomfort associated with 
these thoughts. Once considered a difficult disorder to 
treat, advances in the conceptualization and treatment 
of OCD have improved the prognosis for individuals 
with this disorder. 

Current research suggests that OCD may have bio- 
logical, genetic, and psychological foundations. There is 
little evidence to support any one theory of OCD exclu- 
sively, and some theoretical models provide clearer treat- 
ment indications than others. For example, neuroimaging 
and heritability studies certainly provide insight into the 
possible etiology of OCD. However, Andrews, Crino, 
Hunt, Lampe, and Page (2003) demonstrate that neuro- 
anatomical explanations do little in the way of providing 
OCD sufferers with a useful means of coping with or 
overcoming their symptoms. By the same token, pursuit 
of this line of inquiry is important and the ultimate hope 
is that one day gains from these studies may be trans- 
lated into primary prevention efforts. It is important that 
we continue to understand the causal and maintaining 
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factors of this disorder, yet we must continue to provide 
a sense of hope for treatment seekers as we translate 
research into clinical explanations and practice. 

Fortunately, there are two major evidence-supported 
interventions for OCD. Cognitive-behavioral therapy 
(CBT) with exposure and response prevention (ERP) 
and pharmacological interventions have produced high 
rates of symptom improvement compared with alter- 
native forms of therapy in controlled trials. Although 
these treatments have both significantly improved the 
quality of life of OCD patients, there is still room for 
improvement. For example, it is known that when non- 
specialists deliver ERP-based treatments, the length 
of treatment increases (Fisher & Wells, 2005); yet not 
all clinicians have access to specialist training (Marks, 
1997; Nakagawa, Marks, Park, Bachofen, Baer, Dottl, & 
Greist, 2000). Treatment refusal and dropout have been 
associated with both ERP and medication trials, indicat- 
ing the need to consider new methods for improving 
treatment compliance and acceptability. Patients often 
present with significant case complexity and comorbid- 
ity, thus requiring a range of flexible treatment options 
in terms of dose, intensity, content, and format. 
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For CBT, a range of alternative formats have been 
trialed to maximize clinical impact and improve ac- 
cessibility, compliance, and acceptability of existing 
evidence-based treatments. Significant symptom reduc- 
tions have been noted for patients treated in initial tri- 
als of family-based, telephone, video-conferencing, and 
self-guided computer-based methods of delivery (Baer & 
Greist, 1997; Clark, Kirkby, Daniels, & Marks, 1998; 
Himle, Fischer, Muroff, van Etten, Lokers, Abelson, & 
Hanna, 2006; Taylor et al., 2003; van Noppen, Steke- 
tee, McCorkle, & Pato, 1997). A recent meta-analysis of 
randomized controlled trials of group CBT for OCD indi- 
cated a large treatment effect size compared to wait-list 
or placebo-control conditions (Rees & Anderson, 2008). 
There is preliminary support for the use of intensive 
CBT for patients with more severe symptoms, distress 
or disability, significant comorbidity, and/or poor re- 
sponse to less intense forms of treatment (Abramowitz, 
Foa, & Franklin, 2003; National Institute for Health and 
Clinical Excellence, 2006; Storch, Gelfand, Geffken, & 
Goodman, 2003). 

Recent clinical guidelines have suggested the 
need to incorporate such evidence-based strategies in 
a stepped-care model of treatment (National Institute 
for Health and Clinical Excellence, 2006). Such a model 
proposes intensive treatment options as a step to be 
provided only when required, or based on indicators 
of case severity or complexity, which would contraindi- 
cate a less intensive therapeutic approach. This means 
that the individual receives gold-standard therapy, but 
in the least intrusive and aversive format, given his or 
her idiosyncratic presentation and response to trialed 
treatment steps. It is also intended to afford the general 
health care environment a more functional means to 
manage service resources in order to confer benefit to 
as many individuals as possible. 

This chapter reviews the assessment, diagnosis, and 
treatment monitoring procedures for use with adults, 
children, and adolescents with OCD. An overview of 
contemporary models of OCD etiology and maintenance 
is given. Clinical cases illustrating gold-standard treat- 
ments for OCD are provided to improve case managers’ 
understanding of the skills and techniques essential for 
treating this disorder. 


EPIDEMIOLOGY, AGE OF ONSET, 
COURSE, PROGNOSIS 


Approximately 1%-2% of adults (Weissman et al., 
1994) and .25%-4% of children (Douglass, Moffitt, Dar, 
McGee, & Silva, 1995; Heyman, Fombonne, Simmons, 


Ford, Meltzer, & Goodman, 2003) are affected by OCD. It 
is the fourth most common psychiatric disorder (Karno, 
Golding, Sorenson, & Burnam, 1988), is 2-3 times more 
prevalent than severe mental illnesses like schizophre- 
nia and bipolar disorder, and was ranked by the World 
Health Organization as the tenth-leading cause of dis- 
ability in the world (Murray & Lopez, 1996). 

Sixty percent of adult sufferers report an onset of 
the disorder before age 25 (Rasmussen & Eisen, 1990), 
with most presentations characterized by a gradual 
onset and a chronic waxing and waning course. With- 
out treatment, 20%-40% of individuals meet full di- 
agnostic criteria up to a reported 15 years after onset 
(Skoog & Skoog, 1999; Stewart et al., 2004; Wewetzer 
et al., 2001). 

Due to the fear of embarrassment, many individuals 
with OCD attempt to hide their symptoms and thus often 
suffer for years with the symptoms and distress before 
seeking treatment (Steketee, 1993). On average, individ- 
uals first present for psychiatric treatment over 7 years 
after the onset of significant symptoms (Rasmussen & 
Tsuang, 1986). The lengthy delay between onset and 
treatment seeking may lead to increased comorbidity 
and case complexity, as over time the individual imple- 
ments counterproductive strategies to control symptoms 
(Salkovskis, Forrester, Richards, & Morrison, 1998). 

When left untreated, OCD is associated with lower 
employment rates and higher receipt of disability pay- 
ments (Leon, Portera, & Weissman, 1995), poorer aca- 
demic performance (Sorenson, Kirkeby, & Thomsen, 
2004), impaired social and family functioning (Bystritsky 
et al., 2001; Calvocoressi et al., 1995; Khanna, Kaliape- 
rumal, & Channabasavanna, 1990; Koran, Thienemann, 
& Davenport, 1996), lower romantic intimacy and sat- 
isfaction (Abbey, Clopton, & Humphreys, 2007), and 
lower marital rates (Hollander, Stein, Kwon, Rowland, 
Wong, Broatch, & Himelein, 1997). Of concern is the 
fact that almost one in three individuals with OCD has 
attempted suicide (Kamath, Reddy, & Kandavel, 2007). 
Given the debilitating nature of the illness, and the 
current recognition of the extensive impact the disor- 
der has on the community, it is time that practitioners, 
educators, and researchers begin to focus on the early 
detection of OCD and to better understand the disorder 
and its treatment. 


DIAGNOSTIC CRITERIA AND CLINICAL 
PRESENTATION 


The diagnostic nomenclature for OCD is similar across 
the two major diagnostic systems employed by mental 
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health practitioners: the International Classification of 
Mental and Behavioral Disorders (ICD-10; World Health 
Organization, 1992) and the Diagnostic and Statisti- 
cal Manual of Mental Disorders (DSM-IV-TR; Ameri- 
can Psychiatric Association, 2000). In both, obsessions 
and/or compulsions are the core features of OCD, and 
a diagnosis is only ascribed if the symptoms are time 
consuming, distressing, and/or associated with marked 
functional impairment. Interestingly, phenomenological 
manifestations of the disorder are remarkably similar 
across cultures (Pallanti, 2008). 

A summary of the key diagnostic criteria indicated 
by the DSM-IV-TR and ICD-10 is provided in Exhibit 
16.1. Both classification systems provide a differential 
diagnosis and additional specifiers that may be applied 
to assign a diagnosis. For example, according to the 
DSM-IV-TR, OCD should not be diagnosed if the obses- 
sions are related to contracting a particular illness and 
no rituals are involved. In such a case, a specific phobia 
would be the more appropriate diagnosis. 

The term “obsessions” refers to intrusive and per- 
sistent ideas, thoughts, impulses, and images. Evidence 
suggests that most of the general population experiences 
intrusive or unwanted thoughts at some time (Rachman 
& de Silva, 1978). The distinguishing features of obses- 
sions are their higher frequency and intensity and/or 
greater duration, and the ways in which the thoughts 
are interpreted. For example, a client with OCD may 
appraise the occurrence of an intrusive thought about 
wanting to harm his or her child as equivalent to wish- 
ing for harm to come to the child. This type of thought 
is ego-dystonic (i.e., incompatible with and unaccept- 
able to one’s overall self-concept), and therefore the 
thought causes distress. The term “compulsions” is 
used to refer to repetitive behaviors or mental acts com- 
pleted to prevent or reduce anxiety or distress, avoid 
feared consequences, and/or restore a sense of safety. 
Common examples of obsessions and compulsions are 
presented in Table 16.1. 

The often early age of onset and lengthy delays 
in treatment seeking may increase levels of case com- 
plexity, as over time the symptoms become part of 
the individual’s experience, behavioral repertoire, and 
established response pattern (Black, Noyes, Pfohl, 
Goldstein, & Blum, 1993; Summerfeldt, Huta, & Swin- 
son, 1998). The typical OCD presentation is marked 
by more than one obsession and compulsion, and a 
range of comorbid mood, anxiety, and/or personal- 
ity disorders (Denys, Tenney, van Megen, de Geus, & 
Westenberg, 2004; Rasmussen & Eisen, 1988; Rasmus- 
sen & Tsuang, 1986; Tiikel, Polat, Ozdemir, Aksiit, & 
Türksoy, 2002). 


Diagnostic Criteria for 
Obsessive-Compulsive 
Disorder 


OBSESSIONS 


E Recurrent and persistent thoughts, impulses, 
or images that are experienced as intrusive and 
inappropriate and that cause marked anxiety or 
distress. 


E They are not simply excessive worries about real-life 
problems. 


E The person attempts to ignore, suppress, or 
neutralize them with some other thought or action. 


E The person recognizes that the obsessions are a 


product of his or her own mind. 


COMPULSIONS 


Œ Compulsions are repetitive behaviors or mental acts 
that the person feels driven to perform in response 
to an obsession, or according to rules that must be 
applied rigidly. 


E They are aimed at preventing or reducing distress or 
preventing some dreaded event or situation. 


E They are not inherently enjoyable, nor do they 


result in the completion of inherently useful tasks. 


OBSESSIONS AND COMPULSIONS 


E Cause marked distress, are time consuming, or 
significantly interfere with the person’s functioning. 


E Are recognized as excessive by adult sufferers. 


Clinicians must therefore be cognizant of the po- 
tential impacts of particular comorbidities on treatment 
selection. For example, studies examining the effects of 
personality disorders on treatment outcomes for OCD 
have shown mixed results (see Dreessen, Hoekstra, & 
Arntz, 1997; Moritz et al., 2004; Steketee, 1990). Some 
studies suggest that severe depression may impede the 
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| Common Examples of Obsessions and Compulsions 


OBSESSION TYPE THOUGHTS, IMPULSES, OR IMAGES OF... 


Religious, aggressive, sexual 
intrusions 


Contamination fears 
others 


Need for symmetry/exactness 
Somatic concerns 


Need to hoard/save 


Checking/reassurance seeking 
locked correctly 


Cleaning 


Counting/repeating 


Ordering/arranging 
Hoarding 
Neutralizing thoughts 


... hurting a vulnerable person, committing blasphemy, committing a sexual 
offence, being at fault for harm coming to others 


... being contaminated with germs/dirt/faeces/radioactive materials, contaminating 


. . wanting things to feel just right, not making a mistake 
. .. having contracted a disease, such as HIV, in the absence of risky behaviors 


... harm coming to oneself or others because one did not keep a particular item 


COMPULSION TYPE REPEATEDLY ... 


. .. touching a door handle to ensure it is locked, asking others whether door was 


. . washing hands/clothing/household goods, sometimes with bleach 


. .. touching or looking at things, doing things seven or multiples of seven times, 
repeating words silently 


. . . arranging furniture, straightening household objects 
. . . collating newspapers, magazines, menus 


. . . replacing distressing thoughts with “good” thoughts, praying 


Adapted from Obsessive-Compulsive Disorder: Core Interventions in the Treatment of Obsessive-Compulsive Disorder and Body Dysmorphic Disorder, by the 
National Institute for Health and Clinical Excellence, 2005, Washington, DC: Author. 


efficacy of ERP by affecting reactivity and habituation 
to aversive stimuli (e.g., Abramowitz, Franklin, Street, 
Kozak, & Foa, 2000; Foa, 1979, cited in Foa, Franklin, 
& Kozak, 1998; Steketee, Chambless, & Tran, 2001). Yet 
Foa and colleagues (1992, cited in Foa et al., 1998) found 
that both depressed and non-depressed clients with OCD 
responded favorably to ERP and that the reduction of de- 
pression via medication prior to ERP did not enhance 
the treatment outcomes. Steketee and associates (2001) 
found that comorbid generalized anxiety disorder (GAD) 
was predictive of CBT dropout. They proposed that the 
pervasive anxiety characteristic of GAD may have in- 
terfered with clients’ willingness or ability to engage in 
therapy assignments, yet they recognize that empirically 
supported techniques for treating GAD could easily be in- 
corporated into standard CBT for OCD. It is therefore im- 
portant for clinicians to implement innovative techniques 
or treatment modes to ensure that clients with comorbid 
diagnoses are well catered to in treatment programs. 


ASSESSMENT AND DIAGNOSIS 


A thorough assessment of OCD is essential for estab- 
lishing an accurate diagnosis. Perhaps even more im- 
portantly, a thorough assessment enables development 
of an accurate individualized formulation and treat- 
ment plan for the patient. Although the main symptoms 
of OCD are common among patients diagnosed with 
the disorder, the factors leading to its development and 
maintenance are unique to each patient. As such, treat- 
ment plans need to be tailored to the individualized for- 
mulation, which results from the accurate assessment 
of symptom development and maintenance. 


Accurate Diagnosis is Critical 


A number of conditions share similar features to OCD 
yet have very different etiological pathways and asso- 
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ciated treatments. Conditions such as GAD, psychosis, 
impulse control disorders and obsessive-compulsive 
personality disorder can be challenging to distinguish 
from certain OCD presentations. For example, in many 
OCD cases obsessions are associated with poor insight 
and can be of delusional intensity. As a result, thorough 
attention to accurate diagnosis of OCD is warranted. 
There are significant consequences to misdiagnosis. 
For example, if a clinician inaccurately concludes that 
the patient’s primary problem is GAD, then the subse- 
quent treatment plan will most likely target the control 
of worry and reduction of physiological tension. For 
GAD, relaxation exercises are usually prescribed and 
cognitive therapy aimed at challenging excessive and 
uncontrollable worry is provided. However, relaxation 
treatment is used as a placebo condition in random- 
ized controlled trials of OCD because it is an ineffective 
treatment for the disorder. Thus if the patient were to 
be misdiagnosed, it is likely that he or she would not 
receive the most appropriate and effective treatment. 
Unfortunately, for many clinicians working in de- 
manding clinical settings, diagnosis is often limited to 
the use of unstructured clinical interviews that provide 
rich and useful information but pose many difficulties in 
terms of reliability. Structured clinical interviews make 
the task of assessing diagnostic cases more reliable and 
less formidable. Many structured diagnostic interviews 
exist, but for OCD the fourth edition of the Anxiety Dis- 
orders Interview Schedule (ADIS-IV; Di Nardo, Brown, & 
Barlow, 1994) is the most widely used and reliable mea- 
sure. Administration of structured clinical interviews 
should only be undertaken by mental health professionals 
with training in psychiatric assessment and diagnosis. 


Anxiety Disorders Interview Schedule 


The current version of the ADIS enables the clinician 
to arrive at clinical diagnoses as per the DSM-IV-TR di- 
agnostic criteria. The ADIS-IV is a very comprehensive 
instrument for distinguishing between anxiety disorder 
diagnoses. It uses 9-point severity scales that help to 
distinguish which of the current problems are most 
disabling and interfering the most in the client’s life. 
It also inquires about mood disorders and alcohol and 
drug use, as these are often comorbid with anxiety dis- 
orders. There are two versions of the ADIS-IV: one that 
assesses current symptoms and one that assesses both 
current and past symptoms (lifetime version). Interrater 
reliability of OCD diagnosis is good (k = .75; Brown, Di 
Nardo, Lehman, & Campbell, 2001). The ADIS-IV can 
be purchased online for approximately $50 for a pack 
of 10 booklets. There are analogous child (ADIS-C) and 


parent (ADIS-P) versions (Silverman & Albano, 1996). 
The child and parent versions have good interrater re- 
liability, test-retest reliability, and concurrent validity 
(Silverman, Saavedra, & Pina, 2001; Wood, Piacen- 
tini, Bergman, McCracken, & Barrios, 2002). The OCD 
diagnostic category has excellent reliability (Brown 
et al., 2001). A drawback of the ADIS interviews is that 
they are time intensive to administer (approximately 
1.50-2 hours each). For many clinicians, this is an unre- 
alistic time commitment for determining diagnosis. An 
alternative measure for arriving at diagnoses is the Mini 
International Neuropsychiatric Interview (MINI). 


Mini International Neuropsychiatric Interview 


The MINI (Sheehan et al., 1998) is a structured clinical 
interview that enables diagnoses to be made for both 
DSM-IV and ICD-10 criteria. The major benefit of the 
MINI over its counterparts is that it is very quick to 
administer (can be completed in as little as 15 min- 
utes), making it a viable option in clinical practice. The 
other benefit of the MINI is that a screening form is 
available that can be completed initially and indicates 
which areas to focus on in the longer interview. The 
MINI primarily assesses Axis I conditions but also cov- 
ers antisocial personality disorder on Axis II]. The MINI 
has good concordance with lengthier structured clinical 
interviews and can be downloaded for free from the 
Internet (individuals can register to download the di- 
agnostic interview at https://medical-outcomes.com/ 
HTMLFiles/MINI/MINI.htm). 


Multiple Assessment Methods 
Are Most Effective 


Assessment of OCD is best conducted through multiple 
methods. Gathering information from the patient dur- 
ing the interview is obviously extremely important, but 
other methods can also be very informative. Speaking 
to significant others such as partners, children, parents, 
and school teachers may provide information about how 
OCD symptoms manifest in different contexts. Often the 
patient will provide only limited information due to dif- 
ficulty he or she has expressing thoughts and feelings or 
anxiety related to verbalizing what is happening. Often- 
times the patient may have lost touch with the source 
of his or her anxiety and the nature of the obsessional 
concerns due to the effective use of rituals over a long 
period of time. In these instances, methods such as be- 
havioral avoidance tests can be very useful to assess the 
severity of symptoms, the extent of avoidance, and the 
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content of obsessional thoughts. In a similar fashion, 
the use of self-monitoring forms can be an important 
assessment device. For example, a patient may believe 
that he or she is currently washing his or her hands ap- 
proximately 20 times per day, but when asked to com- 
plete a day of self-monitoring it becomes clear that this 
is occurring 50-60 times per day. 

Formal measures can be used to assess the types of 
symptoms a patient is experiencing as well as the se- 
verity of those symptoms. Symptom severity measures 
such as the Yale-Brown Obsessive-Compulsive Scales 
(Y-BOCS; Goodman et al., 1989) are useful measures 
that can be used to assess the impact of treatment. 
Other measures can provide specific information re- 
garding the types of beliefs that characterize OCD. 


Observational Measures 


Behavioral Avoidance Tests and Subjective 
Units of Distress Scale 


BATs are observational measures aimed at assessing 
avoidance and levels of distress associated with specific 
behaviors. For example, if a patient indicates that he or 
she feels anxious about being near building sites because 
“something bad will happen,” a behavioral avoidance 
test (BAT) can be used to gain clarity as to the nature of 
the patient’s concerns and to pinpoint which aspects of 
building sites are most problematic. The clinician can 
set up a task involving gradual steps toward a building 
site while recording the patient’s thoughts and anxiety 
levels. To record anxiety levels, the clinician can use the 
Subjective Units of Distress Scale (Wolpe, 1969), which 
is a severity scale of 0-10 or 0-100 and is a very useful 
way for patients to quantify their level of distress. The 
scale can be used with children in the form of a “fear 
thermometer.” BATs can provide useful information that 
can later be used to develop exposure hierarchies. 


Symptom Severity Measures 
Yale-Brown Obsessive-Compulsive Scales 


The Y-BOCS measure is preceded by standardized 
descriptions of obsessions and compulsions, which 
are read out loud to the patient. The first part of the 
Y-BOCS is a symptom checklist that the clinician utilizes 
to determine the types of obsessions and/or compul- 
sions being experienced by the patient. This checklist 
contains over 50 common obsessions and compulsions. 
The clinician asks the patient whether the symptoms 
are currently occurring or if they have in the past. Next, 


the clinician rates the severity of the patient’s current 
obsessions and compulsions, using a 5-point Likert 
scale ranging from 0 to 4. The clinician asks the patient 
about the frequency, distress, interference, resistance, 
and control of both obsessions and compulsions. A total 
of 10 questions are asked, the first 5 of which pertain to 
obsessions, and the second 5 to compulsions. For exam- 
ple, question 1 asks the patient how much of his or her 
time is occupied by obsessive thoughts. A total score 
out of 40, as well as separate obsession and compulsion 
subscale scores, can be derived for patients. Scores are 
simply summed for each of the items. The following 
severity ranges have been denoted for the total score: 
normal (0-7), mild (8-15), moderate (16-23), severe 
(24-31), and extreme (32-40). As well as being a useful 
psychometric instrument, the Y-BOCS possesses clinical 
utility. Information from the symptom checklist can be 
used to generate the OCD hierarchy, which is an essen- 
tial part of the cognitive-behavioral treatment protocol. 
The Y-BOCS interview takes approximately 30 minutes 
to administer initially. With repeated administrations, 
the measure can be completed in as little as 10 minutes, 
due to disuse of the checklist and the patient’s increased 
familiarity with test items. The psychometric properties 
of the Y-BOCS have been extensively investigated and 
studies consistently report excellent reliability and va- 
lidity (Taylor, 1995). 

The Children’s Yale-Brown Obsessive-Compulsive 
Scale (CY-BOCS; Goodman et al., 1989) is the child and 
adolescent version of the adult Y-BOCS interview. Like 
the adult version, it is considered the gold standard for 
clinical trials and practice. It is administered by the cli- 
nician in a clinical interview and enables a total severity 
score as well as subscores for obsessions and compul- 
sions to be obtained. The CY-BOCS has good psycho- 
metric properties. 


Obsessive-Compulsive Inventory—Revised 


The Obsessive-Compulsive Inventory was developed 
by Edna Foa and colleagues and has recently been re- 
vised. The revised measure consists of 18 items and has 
good internal consistency and test-retest reliability. The 
Obsessive-Compulsive Inventory—Revised (Foa, Hup- 
pert, Leiberg, Langner, Kichic, Hajcak, & Salkovskis, 
2002) consists of six dimensions; washing, checking, 
ordering, obsessing, hoarding, and mental neutralizing. 
Each item is rated on a 5-point scale assessing degree 
of distress (0 = not at all; 4 = extremely). To score the 
inventory, each item is summed. Foa et al. (2002) calcu- 
lated an optimal clinical cutoff score of 21 to distinguish 
OCD patients from the nonclinical population. 
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Vancouver Obsessional Compulsive Inventory 


The Vancouver Obsessional Compulsive Inventory 
(VOCI; Thordarson, Radomsky, Rachman, Shafran, 
Sawchuk, & Hakistian, 2004) is a revision of the Maud- 
sley Obsessional Compulsive Inventory (Hodgson & Rach- 
man, 1977). The VOCI addresses the severity of six 
dimensions of OCD symptoms (contamination, check- 
ing, obsessions, hoarding, just right feelings, and inde- 
cisiveness). It utilizes a 5-point Likert response scale 
and demonstrates excellent internal consistency and 
test-retest reliability among OCD samples. An advan- 
tage of the VOCI is that it measures both behavioral and 
cognitive aspects of OCD. At this stage no information 
on its sensitivity to treatment effects is available. 


Children’s Obsessional Compulsive Inventory 


Shafran, Frampton, Heyman, Reynolds, Teachman, and 
Rachman (2003) at Oxford University have developed 
a parent and self-report measure of OCD symptom se- 
verity, the Children’s Obsessional Compulsive Inven- 
tory. It assesses the content domain of OCD symptoms 
and contains a global, obsessions, and compulsions 
severity score. Preliminary evaluation has shown that 
it has good reliability and concurrent validity with the 
CY-BOCS. 


Measures of Cognition 
Obsessive Beliefs Questionnaire-44 


The Obsessive Beliefs Questionnaire-44 (OBQ; Obses- 
sive Compulsive Cognitions Working Group, 2005) 
consists of 44 belief statements developed to character- 
ize obsessive thinking and consists of three subscales: 
(1) inflated personal responsibility and the tendency to 
overestimate threat (responsibility/threat), for exam- 
ple, “Harmful events will happen unless I am careful”; 
(2) perfectionism and intolerance of uncertainty (per- 
fectionism/certainty), for example, “I must be certain of 
my decisions”; and (3) over-importance and overcontrol 
of thoughts (importance/control), for example, “Having 
nasty thoughts means I am a terrible person.” Respon- 
dents indicate their level of agreement with items on 
a 7-point rating scale. Higher scores indicate a greater 
strength of belief. The OBQ can be a useful measure 
for determining which beliefs to specifically target in 
cognitive therapy. The OBQ is internally consistent and 
has good test-retest reliability, convergent validity, and 
discriminant validity in adult samples (Obsessive Com- 
pulsive Cognitions Working Group, 2005). 


Thought-Action Fusion Scale 


The Thought-Action Fusion Scale (Shafran, Thorad- 
son, & Rachman, 1996) measures the extent to which 
an individual believes that thoughts are equivalent to 
actions. It consists of 19 items, each measured on a 
4-point scale. The scale is made up of two main fac- 
tors: moral TAF (12 items) and likelihood TAF (7 items). 
“Likelihood TAF” refers to the belief that thinking about 
an event makes it more likely to occur in reality. “Moral 
TAF” refers to the interpretation of unwanted intrusive 
thoughts as morally equivalent to forbidden actions. 
The likelihood factor can be further broken down into 
likelihood others (4 items) and likelihood self (3 items). 
Shafran and her colleagues’ initial study found the scale 
to be highly reliable in student, adult, and obsessional 
samples (a = .85-.96). The scale’s total scores for clini- 
cal OCD samples range from 29 to 34, whereas nonclini- 
cal samples are generally between 20 and 24. 


Measuring Family Involvement 


The Family Accommodation Scale for Obsessive- 
Compulsive Disorder (Calvocoressi et al., 1999) is a 
clinician-administered measure designed to assess the 
degree of family involvement in the patient’s OCD. The 
first section asks relatives to identify the patient’s cur- 
rent symptoms, using a list adapted from the Y-BOCS. 
The second section is the rating scale and consists of 
12 items that assess accommodating behaviors, such as 
“During the past week did you buy extra soap or other 
items he needed for this ritual?” Each item is scored on 
a scale of 0 (none) to 4 (extreme). The scale has dem- 
onstrated good internal consistency, interrater reliabil- 
ity, and evidence of construct validity (Grabill, Merlo, 
Duke, Harford, Keeley, Geffken, & Storch, 2008). It has 
been used clinically and in research with adults and 
children. 


PATHWAYS OF CAUSE AND 
MAINTENANCE 


While the research of psychologists, psychiatrists, neu- 
rochemists, and geneticists has had different levels of 
focus, it is agreed that biological and psychological 
factors interact to cause OCD. Evidence for contempo- 
rary theories is primarily indirect, arising from cross- 
sectional research, postulations based on successful 
treatments, and research into acutely ill and not pre- 
morbid samples. A major limitation of most explana- 
tions (or perhaps the diagnostic nomenclature) is the 
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failure to explain the specificity of the emergent dis- 
order (where similar etiologies are invoked for related 
anxiety and mood disorders) or the specific OCD symp- 
toms that develop (e.g., checking rituals vs. excessive 
fear of germs and hand washing). 

The diathesis-stress model purports that particular 
individuals are predisposed to develop particular ill- 
nesses, and that these predisposing factors may lie rela- 
tively dormant until activated by stressors and negative 
life events. A variety of vulnerabilities or diatheses have 
been advanced in theoretical models of OCD, which are 
summarized below. No single explanation affords an in- 
tegrative perspective, yet in some way each contributes 
valuable insight into the putative mechanisms underly- 
ing OCD. 


Genetics 


Twin studies have found that the rate of concordance of 
OCD symptoms is high among monozygotic (50 %-90 % ) 
and dizygotic twins (20%-50%) (Alsobrook & Pauls, 
1998; Carey & Gottesman, 1998; Rasmussen & Tsuang, 
1986). A single gene, rather than a complex array of 
multiple genes, is likely to be implicated in the develop- 
ment of OCD (Risch, 1990). Family studies have found 
that one-fifth of parents of children with OCD also have 
OCD (Lenane, Swedo, Leonard, Pauls, Sceery, & Rapo- 
port, 1990; Riddle et al., 1990). Fathers appear more 
likely to have OCD than mothers. Children who develop 
OCD tend to have different patterns of symptoms than 
relatives with OCD, prompting genetic researchers to 
argue against a social learning theory of OCD transmis- 
sion. Barlow (2002) has proposed that it is likely that a 
general anxiety vulnerability rather than a specific dis- 
order is inherited. This may extend to a broader affec- 
tive vulnerability, as Garber (2003) found that children 
of depressed mothers show increased risk of adult de- 
pression and anxiety disorders. The particular genetic 
mechanisms that contribute to pathogenesis have not 
been identified. A difficulty with genetic research is the 
challenge inherent in disentangling the influence of en- 
vironmental contributions. 


Family Environment 


In light of the finding that OCD shows familial clustering, 
social learning theorists have proposed that individuals 
may reproduce family members’ behaviors through vi- 
carious learning (Bandura, 1977). These behaviors are 
then maintained by reinforcement contingencies located 
in the self or the environment. While genetic theorists 
argue that it is unlikely that OCD behaviors are socially 
transmitted, advocates of this approach point out that 


symptoms in families are typically only assessed at a 
single point in time and past symptomatology is not 
attended to (Waters & Barrett, 2000). OCD naturally dis- 
plays a waxing and waning course, with the pattern of 
symptoms changing over time. 

An overcontrolling or overprotective parenting style 
may encourage anxiety development in children. Rapee 
(1997) posited that “excessive protection from a parent 
may help to provide information to the child that the 
world is a dangerous place and may also reduce the 
child’s opportunities for learning otherwise” (p. 62). 
Children may be encouraged to avoid potentially dif- 
ficult situations, reinforcing counterproductive behav- 
ioral and emotional responses, and may be more likely 
to perceive threat and danger in otherwise neutral 
situations. There is a well-documented association be- 
tween an overcontrolling parenting style and anxiety in 
children (Barrett, Shortt, & Healy, 2002; Dumas, LaFre- 
niere, & Serketich, 1995; Siqueland, Kendall, & Stein- 
berg, 1996). 

Expressed emotion is characterized by criticism, 
hostility, and/or overinvolvement. Hibbs and colleagues 
(1991) compared the families of children with OCD to 
control children and found that they were twice as 
likely to have a family environment high in expressed 
emotion. Perceived criticism is related to relapse follow- 
ing behavioral treatment for OCD (Renshaw, Chamb- 
less, & Steketee, 2003). Although consideration of the 
family environment may enhance our understanding of 
the cause and maintenance of OCD, attending to these 
factors in a clinical context may be more unhelpful than 
helpful. Family environment is only one of a myriad 
of putative OCD mechanisms, and attitudes that focus 
blame or negative attention on parents may lead to non- 
engagement in therapy and attenuate the sense of con- 
trol over OCD that is often needed to get the most out 
of treatment. 


An Immune System Response to 
Streptococcal Infection 


Relatively recent investigations by Susan Swedo, Judith 
Rapoport, and their associates at the National Institute 
of Mental Health have revealed that a select group of 
children with OCD develop the disorder in the context 
of a strep throat infection. This condition is described 
by the acronym PANDAS (pediatric autoimmune neu- 
ropsychiatric disorders associated with streptococcal 
infections). It occurs when the immune system gener- 
ates antibodies in response to streptococcal bacteria, 
and the antibodies cross-react with the basal ganglia of 
a genetically vulnerable child, prompting the develop- 
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ment of OCD or a tic disorder (Garvey, Giedd, & Swedo, 
1998; Swedo et al., 1998). The prevalence, incidence, 
and adulthood persistence rate of this subtype of OCD 
are unknown, and it has not yet been explained why the 
serum of 20%-40% of normal children contains similar 
antibodies, yet these children do not have OCD. 


Brain Neuroanatomy 


Brain-imaging studies have highlighted dysfunction in 
the neuroanatomy of the brain, particularly the orbito- 
frontal cortex and basal ganglia circuitry (Insel, 1992; 
Wise & Rapoport, 1989). Baxter, Phelps, Mazziotta, 
Guze, Schwartz, and Selin (1987) used position emis- 
sion tomography to measure glucose metabolic rates in 
the brain. High glucose metabolism was observed in 
individuals with OCD compared to control individuals. 
Pharmacotherapy with serotonin-related medications 
can reduce glucose metabolism (Perani et al., 1995). 
Studies using SPECT scans have demonstrated signifi- 
cantly greater rates of cerebral blood flow (perfusion) 
in adults with OCD than in normal controls (Harris, 
Hoehn-Saric, Lewis, Pearlson, & Streeter, 1994; Mach- 
lin, Harris, Pearlson, Hoehn-Saric, Jeffery, & Camargo, 
1991; Rubin, Villanueva-Meyer, Ananth, Trajmar, & 
Mena, 1992). Perfusion has been observed to decrease 
during medication treatment and to increase with dis- 
continuation (Molina, Montz, Martin-Loeches, Jiménez- 
Vicioso, Carreras, & Rubia, 1995). Research findings on 
perfusion and glucose metabolism are somewhat in- 
consistent, probably due to differences in brain location 
studied, acuteness of illness, method used, and ascer- 
tainment biases. 

An increased rate of OCD has been documented in 
several illnesses involving basal ganglia abnormalities, 
including Tourette’s syndrome, Sydenham’s chorea, 
Huntington’s chorea, and post-encephalitic Parkinson’s 
disease (Cummings & Cunningham, 1992; Pauls, Tow- 
bin, Leckman, Zahner, & Cohen, 1986; von Economo, 
1931). Cottraux and Gérard (1998) reported that 15 of 
26 studies demonstrated involvement of the basal gan- 
glia in cases of OCD, yet the hemisphere concerned, the 
direction of change following treatment, and the type 
of functioning (hyper-functioning or hypo-functioning) 
varied. 


Neurochemistry 


There is indirect evidence that serotonin dysfunction 
may cause or maintain OCD (Barr, Goodman, Price, 
McDougle, & Charney, 1992). There are several lines 
of evidence to support this. Serotonin dysfunction has 
been observed in individuals with OCD, OCD responds 


well to selective and non-selective serotonin reuptake 
inhibitors, and behavioral and physiological changes 
coincide with administration of serotonin receptor ago- 
nists. Evidence for the role of dopamine emerged from 
research into Tourette’s syndrome. Tourette’s is thought 
to be linked to a dysregulation in the dopaminergic 
neurotransmitter system due to the effectiveness of 
haloperidol and other dopamine antagonists in its treat- 
ment (Shapiro, Shapiro, & Eisenkraft, 1983). Tourette’s 
frequently co-occurs with OCD (Pauls, Alsobrook, Phil, 
Goodman, Rasmussen, & Leckman, 1995), and a genetic 
relationship between the disorders has been proposed 
(Billet, Richter, & Kennedy, 1998). The dopaminergic 
system interacts with the basal ganglia, and OCD dem- 
onstrates responsiveness to medications that block the 
reuptake of dopamine, such as clomipramine and fluox- 
etine (Austin et al., 1991; Lipinski, Mallya, Zimmerman, & 
Pope, 1989). 


Temperament 


OCD is associated with personality dimensions such as 
neuroticism, harm avoidance, perfectionism, low nov- 
elty seeking, and low self-directedness (Frost & Steke- 
tee, 1997; Kim & Grant, 2001; Lyoo, Lee, Kim, Kong, & 
Kwon, 2001; Rees, Anderson, & Egan, 2006). Clinical 
descriptions make note of additional traits such as ri- 
gidity, inflexibility, avoidance, restraint expressing emo- 
tion, dispositional anxiety, indecisiveness, and moral 
rigidity. Individuals with OCD are much more likely 
to evidence personality disorders, which are endur- 
ing and inflexible patterns of behavior, cognition, and 
interpersonal functioning that pervade most aspects 
of everyday life. Personality disorders are regarded as 
clinical syndromes because they impair functioning 
and the pattern of symptoms deviates significantly from 
community norms. OCD is mostly associated with the 
anxious-avoidant disorders that comprise the DSM-IV 
Cluster C disorders. Obsessive-compulsive personality 
disorder was found in one-third of patients with OCD, 
compared to 5% of a general community sample, and 
avoidant personality disorder was 15 times more preva- 
lent among OCD patients (15% vs. 1%; Samuels et al., 
2000). Even if full syndromal criteria for a Cluster C per- 
sonality disorder are not met, individuals with OCD still 
appear more likely to evidence the associated traits. 


Cognition and Information- 
Processing Biases 
Cognitive theory proposes that catastrophic misinter- 


pretations of intrusive thoughts differentiate individuals 
with OCD from individuals without OCD. This theory is 


420 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


derived from Beck’s (1976) cognitive specificity hypoth- 
esis. Beck proposed that clinical anxiety results from 
“errors” in thinking, including the overestimation of the 
severity and likelihood of a feared event, and underes- 
timation of one’s personal coping resources or external 
factors that could alleviate the threat. 

The cognitive theory is more of a maintenance 
model of OCD rather than an etiological model. Re- 
search shows that around 90% of individuals experi- 
ence intrusive thoughts and that normal obsessions do 
not differ in content from obsessions in OCD (Freeston, 
Ladouceur, Gagnon, & Thibodeau, 1993; Niler & Beck, 
1989; Rachman & de Silva, 1978; Salkovskis & Harrison, 
1984). Individuals with OCD appraise intrusive thoughts 
in a substantively different way from non-OCD individ- 
uals. Carr (1974) developed the first cognitive model 
of OCD, suggesting that individuals with OCD typically 
overestimate the probability of unfavorable outcomes. 
When these high estimates are paired with a high per- 
ceived cost to the individual (e.g., harm to oneself or 
others), the individual may engage in behaviors or cog- 
nitive rituals to attempt to reduce the probability of the 
negative event. 

Salkovskis (1989) proposed a very influential model 
concerning the inflated sense of personal responsibility 
frequently seen in individuals with OCD. Individuals 
with OCD are more likely to appraise intrusive cogni- 
tions as evidence that they will be responsible for harm 
to themselves or others unless they take action to avert 
it. Salkovskis, Richards, and Forrester (1995) defined 
responsibility as: 


The belief that one has the power which is pivotal to 
bring about or prevent subjectively crucial negative out- 
comes. These outcomes are perceived as essential to pre- 
vent. They may be actual, that is, having consequences 
in the real world, and/or at a moral level. (p. 285) 


An inflated responsibility appraisal perpetuates OCD 
symptoms by heightening the level of distress experi- 
enced by the individual in response to trigger stimuli, 
which increases the likelihood that compulsions will be 
enacted to alleviate distress (Salkovskis, 1989). There is 
extensive empirical support for this model (for a review, 
see Salkovskis & Forrester, 2002). 

Rachman (1997) proposed that adults with OCD 
overestimate the importance of intrusive thoughts. An 
individual with OCD is more likely to believe that nega- 
tive intrusive thoughts indicate something significant 
about him or her (e.g., “I am weird, deviant, horrible”) 
or that the thoughts convey highly important informa- 
tion that must be attended to (Thordarson & Shafran, 


2002). The individual may overemphasize the impor- 
tance of intrusive thoughts due to the frequency of their 
occurrence in conscious awareness or as a result of the 
content of the thought. Catastrophic misinterpretations 
lead to distress, increased obsessions, and the utiliza- 
tion of neutralization and thought suppression strate- 
gies. Notably, thought suppression strategies are futile 
and have the paradoxical effect of increasing the fre- 
quency of the occurrence of intrusive thoughts. This is 
referred to as the “white bear” effect based upon experi- 
ments by Wegner, Schneider, Carter, and White (1987). 

Individuals with anxiety disorders tend to have a 
greater intolerance of uncertainty, finding this cognitive 
state aversive and distressing. Adopting Kruglansky’s 
definition of cognitive closure, Mancini, D’Olimpio, Del 
Genio, Didonna, and Prunetta (2002) described intol- 
erance of uncertainty as the desire for “an answer on 
a given topic, any answer... compared to confusion 
and ambiguity” (Kruglansky, 1990, p. 337). Freeston, 
Rheaume, Letarte, Dugas, and Ladoucer (1994) re- 
garded intolerance of uncertainty as a cognitive bias 
that affects how an individual appraised and responded 
cognitively, affectively, and behaviorally, to uncertain 
situations. Although Mancini et al.’s conceptualization 
emphasizes the need for cognitive closure, recent re- 
search has shown that intolerance of uncertainty may 
be more related to low confidence in one’s memory or 
cognitive abilities. Individuals with OCD desire more 
vivid memories (Constans, Foa, Franklin, & Mathews, 
1995) and have less confidence in their memory than 
non-anxious individuals (Hermans, Martens, De Cort, 
Pieters, & Eelen, 2003). No differences in actual mem- 
ory function are evident (Hermans et al., 2003). This 
discrepancy between perceived ability to remember 
and desired ability may result in difficulty tolerating 
uncertainty (Tolin, Abramowitz, Brigidi, & Foa, 2003). 
Individuals with poor perceived memory or cognitive 
confidence are likely to exhibit greater pathological 
doubting and greater intolerance of uncertainty. 

Rachman (1993) believed that individuals with 
OCD may fuse thoughts and actions. Thought-action 
fusion is a form of metacognitive processing. Thought- 
action fusion is: 


the belief that (one’s) specific intrusive thoughts can di- 
rectly influence the relevant external event and/or the 
belief that having these intrusive thoughts is morally 
equivalent to carrying out a prohibited action. (Rachman 
& Shafran, 1999, p. 80) 


Probability or likelihood thought-action fusion refers to 
the belief that thoughts can directly influence external 
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environmental stimuli. Individuals with this type of 
cognitive distortion fear that thinking about a dreaded 
event, such as a relative dying in a car accident, in- 
creases the likelihood that the event will occur. Moral- 
ity-though-action fusion refers to the belief that having 
an intrusive thought is morally equivalent to performing 
the event action that one is thinking about. Individuals 
may believe that intrusive thoughts about performing 
sexual acts on a minor, or stabbing a friend, are as re- 
pulsive and evil as actually performed these acts. These 
irrational beliefs have been documented for over a cen- 
tury. Maudsley (1895) wrote that a patient like this “is 
constrained to think of doing an indecent act and is in 
fright lest he should someday do it” (p. 184). Bleuler 
(1934) noted that “patients also fear that they might 
destroy their beloved ones through a thought (‘omnipo- 
tence of thought’)” (p. 561). This cognitive appraisal 
style influences the development of clinically significant 
obsessions by increasing the frequency of occurrence of 
intrusive thoughts and a person’s corresponding level 
of distress (Berle & Starcevic, 2005). 

Wells and Matthews (1994) proposed a prototypal 
metacognitive model of emotional disorders. They in- 
corporated aspects of earlier cognitive theories into their 
model but added the additional tier of metacognition. 
They proposed that unhelpful beliefs about cognitions 
and cognitive processes are central to the maintenance 
of emotional disorders, including OCD. For instance, 
individuals with OCD are more likely to believe that 
thinking about an event is related to the probability of 
the event’s occurrence (thought-action fusion). When 
an intrusive, ego-dystonic cognition occurs, individu- 
als with thought-action fusion beliefs are more likely to 
overestimate the probability of harm, to experience dis- 
tress, and to engage in neutralizing behaviors. Individu- 
als with OCD are more likely to believe that they need to 
control their thoughts. Thought control strategies such 
as suppression often have the paradoxical consequence 
of increasing the frequency of intrusive thoughts. In- 
dividuals with emotional disorders are more likely to 
evidence unhelpful metacognitive beliefs. 


Cognitive-Behavioral Model 
of OCD Maintenance 


The cognitive maintenance model proposed above has 
greater explanatory power when paired with behavioral 
maintaining processes. The paradigm of the vicious 
circle applies, whereby a particular event or internal ex- 
perience is interpreted by the individual with OCD in a 
way that leads to increased distress (e.g., thinking that 


one has left the front door unlocked and then worrying 
that someone may break into the house). Performance 
of a compulsion to achieve neutralization of the obses- 
sion results in a temporary reduction in anxiety (e.g., 
returning home to check that the door is locked). This 
anxiety relief is negatively reinforcing and increases 
the likelihood that the compulsion will be performed 
in future recurrences of the obsessions. The obsessions 
are likely to be repeated because unhelpful information- 
processing biases maintain them. Symptoms are main- 
tained not only through negative reinforcement but also 
though behavioral avoidance of anxiety triggers (e.g., 
not leaving the house), which ultimately prevents anxi- 
ety habituation and disconfirmation of the unhelpful 
beliefs. The CBT model is the best-established main- 
tenance model of OCD, and cognitive-behavioral inter- 
ventions are directly derived from this model. 


EVIDENCE-BASED MANAGEMENT OF 
OBSESSIVE-COMPULSIVE DISORDER 


Until the mid-1960s, OCD was considered a treatment 
refractory condition (Foa et al., 1998). Prior to then, psy- 
chodynamic psychotherapy was used to treat individuals 
with this disorder. The National Institute for Health and 
Clinical Excellence (NICE; 2005) guidelines represent 
the most comprehensive review of all OCD treatments 
to date and indicate that there is no evidence for the 
efficacy or effectiveness of psychodynamic psychother- 
apy, which perhaps explains why OCD was considered 
treatment refractory until the development of alternative 
therapies. Since then, CBT and pharmacotherapy have 
emerged as the leading treatments for this disorder. 
Both treatments have consistently shown superior re- 
sults to placebo and other control conditions in random- 
ized treatment studies among adults and children. It is 
now clear that OCD can be effectively treated and often 
within a brief therapeutic period (12 to 20 weeks). 

The NICE guidelines advocate a _ stepped-care 
management approach to treating OCD. This was in- 
formed by a desire to utilize the least intrusive and 
least expensive treatment services necessary to pro- 
mote clinical change. This tiered approach to service 
allocation is becoming increasingly popular as managed 
care encroaches on health practices and systems. The 
stepped-care approach to managing OCD in children 
and adults, adapted from the recommendations of the 
NICE guidelines, is shown in Figure 16.1. It is important 
for clinicians—regardless of their particular theoretical 
or professional orientation—to maintain knowledge of 
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Step 1 
* Self-directed programs 
* Self-help groups 
* Public organizations 
Awareness and recognition 


Subclinical 
OCD 


Management Options for Adults 


Step 1 
Provision of information 
Step 2 
Screen for symptoms * Psychoeducation * Advise of support networks 
* Monitoring * Refer to an appropriate step 
Step 3 


Step 2 Assess symptoms * Structured self-help materials specific to OCD * Brief individual CBT with structured 


* Primary practice 
* General health settings 
* School health advisors 
Recognition and assessment 


self-help materials (0-10 professional hours) * Brief individual CBT by telephone (0-10 professional hours) 


+ Group CBT * CBT (> 10 hours) * SSRI 
IF NO RESPONSE consider: referral to Step 4 
Step 4 
CBT (>10 hours) * SSRI * CBT (>10 hours) + SSRI 


IF NO RESPONSE consider: alternative SSRI * clomipramine * referral to Step 5 


Step 5 


SSRI or clomipramine * CBT (>10 hours) * CBT (>10 hours) + SSRI ¢ inpatient services * social assistance 
Step 3 IF NO RESPONSE to all previous methods consider: additional CBT * SSRI or clomipramine with an 


* Primary care GP 
+ Primary care mental health 
worker 
Treatment - Level 1 
Moderate 


OCD (or 
mild with 
comorbidity) 
Step 4 
* Multidisciplinary care in 
primary or secondary care 
Treatment — Level IT 


Severe 
OCD 


Step 5 
* Multidisciplinary care with 
expertise in OCD 


Treatment — Level IIT 


Figure 16.1 


evidence-based treatment approaches so that individu- 
als with OCD receive accurate, consistent information 
and are encouraged in the direction of best care. 


Cognitive-Behavioral Therapy 


CBT is advocated as a first-line treatment approach for 
children with OCD, and for adolescents and adults with 
mild to moderate OCD. The combined cognitive-behav- 
ioral approach to treating OCD incorporates the com- 
ponents of behavior therapy and cognitive therapy to 
address the problem behaviors and erroneous thinking 
that maintain the disorder. Behavioral therapy for OCD 
primarily utilizes the technique of ERP. ERP involves 
graduated contact with a feared stimulus, while the cli- 
ent abstains from engaging in the usual rituals or avoid- 
ance behaviors. For example, a client with concerns 
about germs must not only touch objects perceived to 
have germs on them but also refrain from ritualized 
washing until his or her anxiety diminishes. With re- 


antipsychotic *clomipramine + citalopram 


Management Options for Children and Adolescents 


Step 1 
Provision of information to child and parents 
Step 2 
Screen for symptoms * Psychoeducation * Advise of support networks 
* Monitoring * Refer to an appropriate step 
Step 3 


Assess symptoms * Structured self-help materials specific to OCD* Support and information for parents and 


family 
IF NO RESPONSE or DECLINED consider referral to Step 4 
Step 4 
CBT 
IF NO RESPONSE or DECLINED consider: SSRI * CBT + SSRI 


IF NO RESPONSE consider: alternative SSRI * clomipramine * referral to Step 5 


Step 5 
CBT « IF NO RESPONSE consider CBT + SSRI 


A stepped-care model for the management of OCD in adults, children, and adolescents. 


peated exposures, anxiety decreases until eventually it 
is no longer experienced and habituation is achieved. 
The cognitive therapy component of CBT allows the 
therapist to address the faulty cognitions that lead to 
distress and anxiety in the context of trigger stimuli. 
Cognitive therapy applications may involve addressing 
estimations of danger through probability testing, ex- 
amination of the nature of thought-action fusion with 
the client, and exploration of the exaggerated sense of 
responsibility and pathological doubt often seen in cli- 
ents with OCD. 

Although practice guidelines clarify first-line and 
evidence-based treatment for OCD, surveys suggest 
that mental health workers are typically not employing 
or are misapplying evidence-based treatments, includ- 
ing CBT (Gallant, Storch, Valderhaug, & Geffken, 2007; 
Valderhaug, Götestam, & Larsson, 2004). In a recent 
survey of child school psychologists, 82% reported that 
they were much or very much inclined to use evidence- 
based treatments, yet less than 7% reported regularly 
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applying ERP to cases of OCD (Gallant et al., 2007). 
Of those who were inclined to use of evidence-based 
treatments, approximately 63% stated that they rarely 
or never used ERP elements in practice with OCD. 

What then are mental health workers using to treat 
OCD? The high rate of knowledge advance and impres- 
sive cross-disciplinary developments means that knowl- 
edge can become significantly outdated fairly quickly. 
Clinicians may be using CBT or other strategies that are 
not helpful to their clients and that do not map on to 
current models of disorder maintenance. In order to un- 
derstand the intricacies of modern-day CBT for OCD, 
it is useful to have an understanding of the historical 
development of the treatment. Many early techniques 
have been shown to do more harm than good yet con- 
tinue to be used by those failing to stay abreast of im- 
portant developments in treatment research. 


Historical to Modern Day Practice 
of CBT for OCD 


In this section we will describe the development of CBT, 
detailing the evidence supporting specific applications, 
and outlining strategies that have been disproved and 
are not supported by evidence. We will arrive at an un- 
derstanding of CBT for OCD in its modern form. 

The behavioral approach was the first mainstream 
therapeutic alternative to psychodynamic therapy. This 
approach involved graduated deliberate exposure to 
feared stimuli with the prevention of the response typi- 
cally invoked by the individual to reduce associated 
distress. Graduated exposure for anxiety disorders was 
first described by Wolpe (1958), who utilized system- 
atic desensitization procedures with a range of clients 
with obsessive-compulsive and phobic symptomatol- 
ogy. Wolpe initially instructed clients in progressive 
muscle relaxation techniques. The therapist and client 
then developed a list, or hierarchy, of anxiety-provoking 
stimulus situations that were ranked according to the 
amount of disturbance each situation would evoke. In 
session, once relaxed, the client was asked to imagine 
and sometimes describe a feared situation from the 
hierarchy, working from the least to most disturbing 
situation over a number of treatment sessions. Wolpe 
proposed that over time the magnitude of anxiety expe- 
rienced by the individual would lessen as the relaxation 
opposed and inhibited the anxious response. Several 
cases were presented to illustrate that the process of 
systematic desensitization by reciprocal inhibition was 
capable of reducing the anxiety associated with a large 
range of stimuli. However, the results of this process, 


when applied to OCD, have since been described as un- 
predictable and unstable (Tallis, 1995). 

Meyer (1966) proposed that systematic desensitiza- 
tion by reciprocal inhibition, as described by Wolpe, was 
lacking in several ways. Meyer emphasized the impor- 
tance of controlling the symptoms not only during but 
also in between treatment sessions. Yet he recognized 
the great difficulty of preventing the reoccurrence of per- 
sistent rituals between treatment sessions due to their 
frequency and the inability of the individual to with- 
draw from the anxiety-inducing obsessions. Further- 
more, Meyer recognized that systematic desensitization 
by reciprocal inhibition may not provide opportunities 
to address the numerous concerns and types of rituals 
often seen in chronic cases of OCD. Meyer therefore de- 
scribed a treatment approach incorporating exposure to 
a feared situation in which the individual is persuaded 
or forced to remain without undertaking his or her 
usual rituals. This treatment approach is today referred 
to as ERP. 

Meyer proposed that the purpose of ERP is twofold, 
in that it allows the individual to realize that the persis- 
tent non-performance of rituals does not lead to the im- 
mediate experience of unrestrained anxiety and that the 
individual’s expectations of disastrous consequences 
are not likely to be fulfilled. Meyer explored this formu- 
lation using intensive ERP with two treatment refractory 
patients with obsessive-compulsive symptoms. Patients 
were exposed to feared activities related to their obses- 
sions (e.g., the patient was made to touch items be- 
lieved to be “dirty”), and strict control over their ability 
to engage in rituals was maintained (e.g., the bathroom 
taps were turned off, the individual was continuously 
monitored by nursing staff). Persuasion, reassurance, 
encouragement, and relaxation were used to prevent 
the individual from engaging in rituals. Favorable treat- 
ment responses were noted for both patients. 

Later studies by Meyer and colleagues (Meyer & 
Levy, 1973; Meyer, Levy, & Schnurer, 1974) indicated 
favorable outcomes for ERP programs; however, two 
techniques utilized in these studies may have attenu- 
ated the results. First, the intensive 24-hour supervision 
typical of Meyer’s treatment may be likened to reassur- 
ance provision. Rachman and Shafran (1998) assert that 
patients may seek reassurance that something did or did 
not happen, or that something bad will not happen, or 
that they have done something correctly, and that this 
reassurance seeking may equate to a compulsive be- 
havior. Furthermore, the presence of another individual 
has been known to modify an individual’s anxiety lev- 
els when exposed to a feared stimulus (Roper & Rach- 
man, 1976). Therefore, later studies have emphasized 
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that reassurance must not be provided to individuals 
participating in treatment, and that individuals should 
be encouraged to partake in self-exposure as a home- 
work exercise (Foa et al., 1998). Second, Foa and Kozak 
(1986) have proposed that anxiety must be experienced 
in order for emotional processing to occur and that the 
relaxation techniques employed in earlier studies may 
impair the efficacy of exposure exercises by allowing 
the individual to avoid the experience of anxiety. There- 
fore, relaxation is not currently utilized in the treatment 
of OCD. 

Over the past few decades, the efficacy of ERP has 
continued to be evaluated in a range of randomized and 
controlled treatment trials. In a review of 273 clients 
with OCD treated by ERP, Foa, Steketee, and Ozarow 
(1985) found a symptom reduction of at least 70% in 
51% of the clients treated, reductions of between 31% 
and 69% for 39% of clients treated, and treatment fail- 
ure (i.e., less than 30% symptom reduction) in 10% of 
clients. This finding of high rates of symptom reduction 
has been replicated in other studies of ERP (e.g., Kozak, 
Foa, & Steketee, 1988; Lindsay, Crino, & Andrews, 1997) 
and supported in subsequent meta-analyses (e.g., 
Abramowitz, 1998). More recently, Eddy, Dutra, Brad- 
ley, and Westen (2004) conducted a meta-analysis of 
OCD treatment trials and found that ERP alone or in 
addition to either cognitive therapy or pharmacother- 
apy may be more effective than cognitive therapy or 
pharmacotherapy alone as treatment for the disorder. 
A long-term follow-up study has indicated that the ma- 
jority of individuals (i.e., 78%) who make treatment 
gains are able to retain them over longer periods of 
1-6 years (O’Sullivan, Noshirvani, Marks, Montiero, & 
Lelliot, 1991). 

Even before the advent of cognitive theory and 
therapy for OCD, it was believed that the efficacy of 
behavior therapy for OCD may, in part, be attributable 
to changes at the cognitive level. Foa and Kozak (1986) 
argued that the efficacy of ERP was, in fact, moderated 
by the disconfirmation of dysfunctional thinking and 
erroneous beliefs. Cognitive therapy, which specifically 
seeks to bring about helpful change in one’s thoughts 
or thinking styles, was thus proposed as a useful, and 
perhaps even stand-alone, strategy in the treatment of 
the disorder. Cognitive therapy was largely developed 
and refined by Aaron Beck (1967, 1976), who proposed 
that emotional disorders are the consequence of dis- 
torted thinking or unrealistic cognitive appraisals of life 
events. Cognitive therapy usually incorporates a dem- 
onstration of the link between thoughts, affect, and/ 
or behaviors; the identification of erroneous thinking 
styles; and instruction in self-questioning methods (and 


sometimes behavioral experimentation) to assess the 
validity of the original erroneous thoughts. 

The efficacy of cognitive procedures has been ex- 
plored in a range of treatment studies with individu- 
als with OCD. Emmelkamp, van der Helm, van Zanten, 
and Plochg (1980) compared ERP to a combined self- 
instruction training and ERP approach. The self-instruc- 
tion training, as proposed by Meichenbaum (1975), 
involved asking the patient to cognitively rehearse 
preparing for, confronting, and coping with an imag- 
ined anxiety-provoking situation, while also applying 
relaxation techniques and practicing productive self- 
statements. This process was then directly followed by 
in-vivo exposure. The results indicated that both ERP 
alone and the combined approach led to clinical and 
statistically significant improvements, yet the addition 
of the self-instruction training did not enhance the ef- 
fects of the ERP. 

Emmelkamp and colleagues (Emmelkamp & Beens, 
1991; Emmelkamp, Visser, & Hoekstra, 1988) furthered 
the exploration of cognitive techniques in the treatment 
of OCD by examining the use of rational emotive therapy 
(Ellis, 1962). Although developed independently, ratio- 
nal emotive therapy and Beck’s cognitive therapy are 
conceptually similar in that they both stress the role of 
faulty or irrational thinking in the development of emo- 
tional disorders and the modification of such thinking 
in treatment. Emmelkamp and colleagues found that ra- 
tional emotive therapy as a stand-alone treatment, or in 
combination with ERP is able to bring about significant 
improvements in OCD symptoms but does not differ 
significantly from the results of ERP treatment alone. 

The finding that cognitive therapy can bring about 
significant symptom change but does not improve the 
treatment efficacy for OCD has been consistently de- 
scribed in the earlier treatment literature (James & 
Blackburn, 1995). Yet several problems with early stud- 
ies concerning cognitive therapy for OCD are noted 
in the literature. James and Blackburn point out that 
numerous earlier studies labeled thought stopping a 
cognitive therapy technique. Including thought stop- 
ping procedures within the cognitive framework may 
have attenuated treatment results for two reasons. First, 
thought stopping has been argued to be an aversive 
behavioral, rather than cognitive, technique. Second, 
thought stopping has displayed questionable efficacy 
as a treatment for OCD (Stern, 1978; Stern, Lipsedge, 
& Marks, 1973). McLean and colleagues (2001) have 
further demonstrated that few early studies addressed 
faulty appraisals thought to be particularly relevant to 
OCD. With advances in the cognitive conceptualization 
of OCD over the past decade, it has been proposed that 
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cognitive therapy treatment studies incorporate com- 
ponents that address faulty estimations of danger (van 
Oppen & Arntz, 1994), elevated responsibility apprais- 
als (Salkovskis, 1985), and thought-action fusion beliefs 
(Shafran et al., 1996). 

Van Oppen, de Haan, van Balkom, Spinhoven, 
Hoogduin, and van Dyck (1995) conducted the first con- 
trolled trial evaluating cognitive therapy as treatment 
for OCD as proposed by Beck (1976) and Salkovskis 
(1985). Seventy-one patients were randomly assigned to 
16 sessions of either cognitive therapy or self-controlled 
exposure in vivo with response prevention. In the cog- 
nitive therapy condition, particular attention was paid 
to addressing inflated estimates of personal responsibil- 
ity and overestimations of danger. Techniques utilized 
included Socratic questioning and the recording and 
challenging of thoughts in a diary for homework. The 
authors reported that both treatments led to statistically 
as well as clinically significant improvements in OCD 
symptomatology, with a significantly higher number 
being rated as “recovered” on measures of OCD symp- 
tomatology in the cognitive therapy condition. While 
these findings led the authors to suggest that cognitive 
therapy may be a superior strategy in the treatment of 
OCD, it is important to recognize that behavioral ex- 
periments were conducted during 10 of the 16 sessions 
in the cognitive therapy condition. Although different 
rationales are used for behavioral experiments and 
ERP, the very nature of the two can certainly by likened 
in that behavioral experiments often involve anxiety- 
provoking situations in which the usual compulsive 
response is altered to test an alternative hypothesis. 
Caution is required in interpreting the results of this 
treatment study. 

Cottraux and colleagues (2001) furthered the ex- 
ploration of cognitive versus behavioral therapy in the 
treatment of OCD in a randomized controlled trial. 
Thirty-five outpatients were randomly assigned to ei- 
ther cognitive therapy or an intensive behavioral ther- 
apy program over a 16-week period. Cognitive therapy 
components included the elicitation of intrusive and au- 
tomatic thoughts; Socratic discussions; and elicitation 
and discussions of dysfunctional danger and respon- 
sibility schemas, magical ideation, and thought-action 
fusion. Given that a significant component of OCD is 
the presence of intrusive, unwanted thoughts, explor- 
ing thought-action fusion is of particular benefit to the 
treatment of obsessional problems, as it allows for ex- 
ploration of the meaning the individual attaches to the 
intrusive thought. This study, unlike the van Oppen 
et al. (1995) study, was therefore able to include in- 
dividuals with primarily obsessional problems. The re- 


sults indicated that cognitive and behavioral therapies 
had similar outcomes for OCD symptoms, but that cog- 
nitive therapy had specific effects on depression symp- 
toms and on dysfunctional interpretations of intrusive 
thoughts that behavioral therapy did not have. The 
finding that the cognitive treatment modified scores on 
a depression inventory may be fruitful given the large 
numbers of individuals who present with comorbid de- 
pression and OCD. Current estimates indicate that be- 
tween 20% and 40% of individuals with OCD also have 
major depression (Denys et al., 2004; Steketee, Eisen, 
Dyck, Warshaw, & Rasmussen, 1999; Tiikel et al., 2002). 
Unfortunately, individuals with major depression were 
excluded from this study, thus limiting the generaliz- 
ability of the findings. Further studies examining the 
specific effects of cognitive therapy on comorbid de- 
pression are required. There is a need to evaluate sug- 
gestions by Vogel, Stiles, and Götestam (2004) that the 
addition of a cognitive component addressing the range 
of other comorbid symptoms experienced by the indi- 
vidual with OCD may reduce the high dropout rates 
typically noted in standardized behavioral therapy. 

Eddy and associates (2004) evaluated the relative 
efficacy of CBT and ERP in a meta-analysis of 15 clini- 
cal trials. The treatment results of 16 ERP conditions 
and 4 CBT conditions were compared to establish mean 
pre- to post-treatment effect sizes of 1.53 and 1.39 for 
ERP and CBT, respectively. They concluded that the 
behaviorally, as opposed to cognitively, oriented psy- 
chotherapies tend to be more efficacious. These conclu- 
sions should be regarded with caution given that far 
fewer cases were used to determine the effect size for 
the CBT condition, no improvement and recovery rates 
were identified for the CBT condition for comparison 
to ERP, methodological differences in the studies could 
account for discrepancies in the mean effect sizes (e.g., 
the use of extreme exclusion criteria in the Fals-Stewart, 
Marks, and Schafer, 1993, ERP study not noted in other 
studies), and the median effect sizes of 1.32 and 1.27 
for ERP and CBT respectively were somewhat more 
comparable. 

Salkovskis et al. (1998) suggested that cognitive 
therapy may offer an alternative approach to the con- 
ceptualization and treatment of OCD and could com- 
pensate for shortcomings of the behavioral approach. 
They stated that even when programs involve high lev- 
els of ERP, there is considerable room for improvement 
in terms of treatment outcomes. Furthermore, they as- 
serted that behavior therapy alone does not provide 
for a differential conceptualization for OCD from other 
anxiety disorders, nor does behavior therapy promote 
understanding of the modifying effect that the presence 
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of the therapist or another trusted individual may have 
on the individual’s anxiety levels (Roper & Rachman, 
1976). While the cognitive model may address some 
of the limitations of the behavioral approach, there is 
little evidence to date of its efficacy as a stand-alone 
treatment. The NICE guidelines and the Expert Consen- 
sus Guidelines on the treatment of OCD (March, Fran- 
ces, Carpenter, & Kahn, 1997) therefore recommend the 
combined cognitive-behavioral approach as the first 
line of treatment for OCD. 


CBT for Children and Adolescents 


The CBT approach has been evaluated in child and 
adolescent as well as adult samples and yields similar 
strong evidence of efficacy. Over 60 studies have exam- 
ined either behavior therapy, cognitive therapy, or CBT 
for pediatric OCD, with the majority favoring a CBT ap- 
proach. An important development to the clinical dis- 
semination of CBT among young people has been the 
manualization of treatment by March and Mulle (1998). 
The program contains core components of adult CBT 
programs, such as psychoeducation, graded ERP, cog- 
nitive therapy, and relapse prevention, yet therapeutic 
content is delivered in a developmentally appropriate 
manner. For instance, the obsession or compulsion 
might be given creative names such as “Germy” with 
younger children to promote externalization of symp- 
toms and to enhance motivation to “get rid of Germy.” 
Most pediatric CBT programs usually involve 12-20 
hour-long sessions delivered weekly. Himle (2003) con- 
ducted a trial with 10 children comparing group CBT to 
a placebo control. Children receiving CBT showed an 
average 40% reduction in symptoms at post-treatment, 
while children in the placebo group showed an average 
22% reduction. An adaptation to the original protocol 
emphasizing a family-based approach was evaluated in 
a randomized controlled trial (RCT) by Barrett, Healy- 
Farrell, and March (2004). Seventy-seven children and 
families were assigned to a 14-week package of indi- 
vidual or group CBT. The program involved three joint 
child, parent, and sibling sessions, and the remaining 
sessions comprised concurrently scheduled child and 
parent/sibling sessions. Parent and sibling sessions in- 
volved support and psychoeducation and strategies to 
target family accommodation of symptoms, which is 
an important hypothesized mechanism of change. Both 
individual and group CBT had a significant impact on 
children’s OCD symptoms (65% and 61% reduction re- 
spectively, vs. a 5% increase among the wait-list con- 
trol group). At 3-month follow-up, 82% of individually 
treated and 76% of group-treated children were diag- 
nosis free. At 12 months the corresponding rates were 


70% for individual CBT participants and 84% for group 
CBT participants, suggesting that the treatment effect is 
durable (Barrett, Farrell, Dadds, & Boulter, 2005). 

The most influential and methodologically impres- 
sive study to date is the Pediatric Obsessive-Compulsive 
Treatment Study (Pediatric OCD Treatment Study Team, 
2004). The trial employed a multisite randomized placebo- 
controlled design and involved academic clinical centers 
at Duke University, Brown University, and the Univer- 
sity of Pennsylvania. Child outpatients with OCD ages 
7-17 years were randomly assigned to a 12-week course 
of CBT, the selective serotonin reuptake inhibitor (SSRI) 
sertraline, combination CBT and sertraline, or pill pla- 
cebo. Over 85% of individuals completed treatment, 
and dropout was equivalent across the active treatment 
conditions. Outcomes were compared at baseline and 
weeks 4, 8, and12. All treatments significantly reduced 
the severity of OCD symptoms, with average scores in 
all groups decreasing from the severe threshold to the 
mild threshold in the three treatment conditions, and to 
the moderate threshold in the placebo condition. Com- 
bined treatment did not differ in effectiveness from CBT 
alone but was superior to sertraline and pill placebo. 
Treatment effect sizes were 1.4 for combined treat- 
ment, 1.0 for CBT alone, and .07 for sertraline. When 
remission was defined as a CY-BOCS score less than or 
equal to 10, remission rates were 54% for combined 
treatment, 39% for CBT, 21% for sertraline, and 4% for 
placebo. A strength of the study was the inclusion of 
a clinically representative sample, as 80% of the sam- 
ple had at least one comorbid Axis I disorder and 63% 
had multiple comorbidities. The POTS results attest to 
the importance of a shared framework for understand- 
ing OCD among physicians, psychiatrists, and clinical 
mental health professionals. Not all those treated with 
a first-line treatment reach remission criteria, and sec- 
ond-line treatments may be pharmacologically or psy- 
chologically based, lending credence to the utility of an 
integrated approach to disorder conceptualization and 
management. Favorable results for CBT continue to ac- 
crue (e.g. Bolton & Perrin, 2008). A meta-analysis of 
pediatric CBT RCTs revealed an average treatment effect 
of 1.45 (95% CI: .68, 2.22; Watson & Rees, 2008). One 
RCT at an expert CBT site in Australia was observed to 
produce a very strong treatment effect, yet a large treat- 
ment effect was still noted with exclusion of this trial. 


Pharmacotherapy 


Medication is considered a valuable treatment in the 
stepped-care model of OCD (see Figure 16.1). Manipu- 
lation of the serotonin system has been identified as 
a means by which obsessive-compulsive symptoma- 
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tology can be altered, and despite our unclear under- 
standing of the role of serotonin in the development 
of OCD, particular antidepressant medications have 
been shown to be effective in reducing OCD symp- 
tom severity. Most commonly, these have consisted of 
the serotonin reuptake inhibitor (SRI) clomipramine, 
or one of the SSRIs, such as fluoxetine, fluvoxamine, 
sertraline, paroxetine, or citalopram. Pharmacotherapy 
treatment generally spans 8-16 weeks, although some 
trials have indicated that an extension of treatment can 
produce response in some non-responders and should 
be considered. It may take 2-3 months for individu- 
als to experience a response to pharmacotherapy, so it 
is important to persist with treatment for this duration 
before switching to a higher dose, alternative agents, or 
augmentation strategies. Medication can be particularly 
useful for adults with moderate OCD, for individuals 
who do not wish to engage in psychotherapy, for those 
with comorbid anxiety and mood symptomatology, or 
for those with insufficient access to CBT. It is important 
to note that the Expert Consensus Guidelines (March 
et al., 1997) do not recommend medication alone in 
the treatment of OCD and only recommend medication 
(SRI/SSRIs) in combination with CBT for adult clients 
who are seen as having severe OCD. 

An earlier review of four large multicenter, place- 
bo-controlled trials of these medications indicated that 
60% of adults treated with clomipramine were rated 
as much or very much improved, which was signifi- 
cantly greater than the percentages reported for fluvox- 
amine (43%), fluoxetine (38%), and sertraline (39%; 
Greist, Jefferson, Kobak, Katzelnick, & Serlin, 1995). 
This review reported effect sizes for these medications 
showing clomipramine (1.48) to be significantly more 
effective than fluvoxamine (0.50), fluoxetine (0.69), 
and sertraline (0.35). However, experts in the treatment 
of OCD have tended not to endorse clomipramine as the 
first-line medication choice for patients (March et al., 
1997), recognizing that significant side effects associ- 
ated with this medication may lead to tolerability is- 
sues and subsequent dropout. This was supported by 
the NICE guidelines, which examined data from 1,019 
patients treated with medications and indicated that 
although SSRIs and clomipramine are both efficacious 
treatments, there is a great likelihood of people discon- 
tinuing clomipramine due to adverse effects. 

Clomipramine, fluvoxamine, sertraline, fluoxetine, 
and paroxetine have demonstrated efficacy in random- 
ized, placebo-controlled trials for children. In Watson 
and Rees’s (2008) meta-analytic review of pediatric OCD 
RCTs, pooled analyses showed that the effect size was 
.48 for any pharmacotherapy (10 RCTs), .85 for clomip- 
ramine (2 RCTs), .51 for fluoxetine (3 RCTs), .47 for ser- 


traline (2 RCTs), .44 for paroxetine (2 RCTs), and .31 for 
fluvoxamine (1 RCTs). All effect sizes were significant 
except for that of fluvoxamine. Clomipramine produced 
a 37%-50% reduction in symptoms. Percent reductions 
among the SSRI studies were 39%-44% for fluoxetine, 
36%-38% for paroxetine, 29%-30% for sertraline, and 
24% for fluvoxamine. Congruent with adult recommen- 
dations, clomipramine is regarded as a second-line agent 
to the SSRIs due to the more adverse side effect profile. 

Significant side effects that may lead to treatment 
noncompliance or discontinuation are but one of sev- 
eral considerations affecting the advocacy of medica- 
tion use for OCD. Side effects commonly noted to 
accompany the use of SSRIs include nausea, tremor, 
appetite changes, headaches, and dizziness. Reported 
side effects of clomipramine are palpitations, sweat- 
ing, tremor, drowsiness, weight gain, an increased sei- 
zure risk, and arrhythmias. As may be seen in the rates 
above, between 40% and 60% of individuals do not 
respond to adequate treatment trials and thus require 
alternative treatments. Furthermore, OCD is associ- 
ated with a large range of comorbid disorders, some of 
which warrant caution when SRI/SSRIs are being used. 
For example, serotonin-based medications may lead 
to a worsening of panic disorder symptoms and can 
trigger mania in those predisposed to bipolar disorder 
(Kaplan & Hollander, 2003). There has been some con- 
cern that psychiatric medication usage has been insuf- 
ficiently monitored among children and that the effects 
at such a precocious and important period of biological 
and cognitive development are poorly understood. In 
recent years there has been media attention and alarm 
accompanying the claim that SSRIs are associated with 
an increased risk of suicidality. A review of all RCTs of 
SSRIs among children published between 1988 and 2006 
showed that there was a significant overall increased risk 
of treatment-emergent suicidal attempts and ideation 
compared to placebo (4% vs. 2%; Hammad, Laughren, 
& Racoosin, 2006). Of the 4,582 patients included in 
the review, no child completed suicide. An independent 
risk-benefit review of 5,310 children revealed that the 
potential benefits of SSRI treatment are much greater 
than the risks (Bridge et al., 2007). An evaluation of 
the relative benefits and risks, and close monitoring of 
suicidal thoughts and behaviors (particularly in the first 
4 months of SSRI treatment), is necessary to consider 
in the management of child emotional problems with 
SSRIs. For adults, the evidence is inconclusive regarding 
the association between SSRIs and increased suicidal- 
ity; however, it has been suggested that SSRI use may 
cause an increased risk in patients already experiencing 
depression (National Institute for Health and Clinical 
Excellence, 2006). 
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Finally, for those individuals who discontinue med- 
ication for OCD either due to an inability to tolerate 
the side effects or due to clinically significant improve- 
ments that suggest successful pharmacological treat- 
ment of the OCD, two further difficulties arise. First, 
SRI/SSRI medication discontinuation, especially rapid 
discontinuation, has been associated with the onset of 
a number of aversive and sometimes severe reactions. 
Lengthy gradual tapering of medication is therefore 
sometimes required before another drug can be trialed. 
Second, of those who do respond favorably to medi- 
cations, between 65% and 90% relapse upon medica- 
tion discontinuation (Rasmussen & Eisen, 1997). These 
findings have been noted for children, with one study 
evaluating 54 children 2-7 years old after they received 
5 weeks of clomipramine treatment for OCD (Leonard, 
Swedo, Lenane, Rettew, Hamburger, Bartko, & Rapo- 
port, 1993). The mean age of the participants at fol- 
low-up was 17 years. At follow-up, 43% of participants 
met criteria for clinical OCD and 18% were classified as 
subclinical OCD. 


Combination Treatment 


Combined pharmacotherapy and CBT treatment is indi- 
cated as a first-line treatment for adults and adolescents 
with moderate to severe OCD by the Expert Consensus 
and NICE guidelines. An integrated treatment utilizing 
psychological and biological interventions has the ad- 
vantage of targeting a wider range of OCD-maintaining 
mechanisms and may confer a clear advantage when 
response to monotherapy or a less intensive form of 
therapy would likely be insufficient. The Pediatric OCD 
Treatment Study trial is the only head-to-head com- 
parison to date of monotherapy medication and mono- 
therapy CBT and combined CBT/pharmacotherapy 
treatment in children (Pediatric OCD Treatment Study 
Team, 2004). This trial showed that CBT and combina- 
tion treatment were the most efficacious, with no signif- 
icant differences in average OCD severity between the 
two groups at post-treatment. Similarly, a small number 
of trials with adults have indicated that combination 
treatment may lead to greater symptom improvement 
than CBT or SSRI treatment alone (National Institute for 
Health and Clinical Excellence, 2006). 


CLINICAL PRACTICE 


Treatment of OCD clients in the real world is a reward- 
ing experience. An understanding of the contemporary 
diagnosis, assessment methods, causal and maintaining 


models, and key recommendations of evidence-based re- 
search and clinical guidelines greatly facilitates the out- 
come of treatment. The development of individualized 
patient formulations is an essential step in treatment 
planning. All formulations should consider the salient 
predisposing, precipitating, and perpetuating factors 
relevant to the patient who has been assessed. The for- 
mulation will highlight the most important factors that 
are contributing to symptom maintenance. These iden- 
tified factors then become the target of intervention. 
For example, if an individualized formulation reveals 
that the behavioral act of repetitive reassurance seeking 
from doctors and family members is maintaining OCD, 
it must be addressed in treatment. Once the clinician 
has established the individualized formulation, it is im- 
portant that he or she feed this back to the patient so 
that the patient has a clear understanding of the factors 
contributing to and maintaining the symptoms. 

A useful means of illustrating the translation of ef- 
ficacy research into real-world practice is case examples 
that highlight the process of treatment. In what follows, 
we discuss an adult and child with OCD who were 
referred for specialist treatment, illuminating key pro- 
cesses that clinicians can plan for and engage in to en- 
sure thorough and effective assessment and treatment. 


Adult Case 


Patrick was a 46-year-old-male who was working full- 
time as an accountant and was married with two chil- 
dren. He was referred by his general practitioner for 
assistance with acute anxiety symptoms that first pre- 
sented 12 months prior. Patrick’s symptoms concerned 
two main areas: (1) fear that he might bite off his own 
tongue and (2) fear of losing control and stabbing his 
wife and children. Patrick was performing the ritualis- 
tic behavior of holding his tongue between his teeth in 
response to his tongue-biting thoughts. Patrick reported 
some suicidal ideation but indicated he would not follow 
through because of the responsibility he felt for his two 
daughters. He had begun taking the prescribed SSRI flu- 
oxetine 10 months earlier to manage his low mood and 
intrusive thoughts. Although he reported that medication 
had helped, he was still experiencing significant symp- 
toms that were interfering with his life. These symptoms 
had not been responsive to a prescribed increase in the 
medication dosage initiated 4 months prior. 


Background to the Presenting Problem 


Patrick was the eldest of four brothers and was raised in 
what he described as a “turbulent” family atmosphere. 
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His father was an alcoholic and there were frequent 
fights between his mother and father. Patrick explained 
that he was often drawn into the arguments and re- 
members feeling “terrified” of his father, who was a 
powerful and moody man. His mother relied heavily on 
Patrick to help her through her marital difficulties and 
would often ask him to sleep in the marital bed with her 
so that she could talk late into the night about her prob- 
lems. Patrick reported that although his mother was 
not officially diagnosed, he believes that she may have 
had clinical depression. Patrick also recalled that both 
parents were unable to express warmth or love. Patrick 
recalled being a “nervy child” who worried about doing 
well at school. He followed rules and was always very 
cooperative. He did not have much experience testing 
out potentially dangerous situations for himself, since 
his mother was overprotective and shielded him and 
his brothers from anything that she saw as potentially 
harmful with instructions such as “Be careful, you could 
get hurt!” Patrick married at around age 27 and has two 
daughters ages 18 and 20 years. Patrick was recently 
promoted at work and admitted to feeling more stressed 
and preoccupied with doing a perfect job. 


Diagnosis and Assessment 


Patrick attended a clinical interview, during which the 
ADIS-IV was administered (see Exhibit 16.2). 


Patrick’s DSM Multiaxial 
Evaluation 


Axis I 300.3 Obsessive-compulsive 


disorder 
296.31 Major depressive 
disorder, recurrent 


Obsessive and avoidant 
personality traits (no 
diagnosis) 


Axis II 
Axis III None 
Axis IV 


None 


Global assessment of 
functioning = 61, current 


Axis V 


Formulation 


Predisposing factors. Biological factors appear to be rele- 
vant to the development of Patrick’s difficulties. Patrick 
described himself as always having been an anxious 
child. It is likely that his father had elevated levels of 
stress and used alcohol as a means of self-medication. 
Research has shown that children of alcoholics have 
a higher than usual likelihood of developing anxiety 
disorders (Schuckit & Hesselbrock, 2004). McLaren 
and Crowe (2003) suggest that people who develop 
OCD have a biological predisposition to react strongly 
to stress and that this reaction takes the form of in- 
trusive, distressing thoughts, which further increase 
stress. Children of depressed mothers demonstrate an 
increased risk of adult depression and anxiety disorders 
(Garber, 2003). 

Early-life messages and experiences can shape our 
vulnerability to illness. Children who are given too much 
responsibility for their developmental stage (parentified) 
are at a greater risk of developing an exaggerated sense 
of responsibility as adults. Patrick was clearly put into 
a position of responsibility by his mother, who would 
ask him to comfort her and support her emotionally. An 
excessive sense of responsibility has been identified as 
a major cognitive schema in OCD (Foa, Amir, Bogert, 
Molnar & Przeworski, 2001). 

Childhood temperament is related to the develop- 
ment of adult anxiety disorders (Pérez-Edgar & Fox, 
2005). Patrick described himself as always having been 
a “nervy child” who “slept poorly and worried about 
things such as school reports.” Patrick also identified 
himself as a person who had always been concerned 
about striving to meet very high standards and worried 
excessively if this was not achieved. Perfectionists, who 
expect too much from themselves or others, tend to be 
at greater risk of OCD and depression (Hewitt & Dyck, 
1986). 

Precipitating factors. A distal trigger for OCD may 
have been the affair that Patrick’s wife had 2 years ear- 
lier. He blamed himself for the affair, as he was “not 
there for her.” This affair is likely to have caused sig- 
nificant stress and disruption to their interpersonal re- 
lationship. A proximal trigger appears to be Patrick’s 
promotion and his “preoccupation” with “doing a good 
job,” which caused him a great deal of stress. 

Perpetuating factors. Patrick experienced significant 
physiological anxiety symptoms in response to his in- 
trusive thoughts. He misinterpreted these sensations 
as further evidence that he was losing control of his 
mind, body, and behavior. Patrick engaged in a number 
of unhelpful thinking styles or cognitive distortions that 


430 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


maintained his anxiety. Primarily, Patrick engaged in 
unhelpful metacognitions (thoughts about thoughts). 
He ascribed inflated importance to the occurrence of 
thoughts (over-importance of thought). As such he was 
unable to recognize that the intrusive thoughts he was 
experiencing were not facts but rather part of the nor- 
mal landscape of cognition. When he experienced one 
of his unwanted intrusive thoughts, he engaged with 
the thought and attempted to either push it away or 
reason with it. The failure of his attempts at thought 
control resulted in an increased frequency of the 
thoughts and then further (unsuccessful) efforts to push 
them away. 

Patrick evidenced thought-fusion beliefs. He be- 
lieved that having unwanted thoughts (e.g., hurting his 
family) meant that there was a high risk of the aver- 
sive events happening in reality (likelihood subtype of 
thought-action fusion). Another variation of thought- 
action fusion is the moral subtype. Patrick showed evi- 
dence of this in his belief that “Having such thoughts 
must mean that deep down I am a bad person just wait- 
ing to surface.” 

The experience of the unhelpful metacognitive be- 
liefs was closely related to Patrick’s appraisals of over- 
responsibility. Patrick worked hard to rid himself of the 
intrusive thoughts because he believed that failing to do 
so would be irresponsible. The idea of hurting his fam- 
ily was the complete opposite of Patrick’s “over-respon- 
sibility” values and part of the reason why he became 
so distressed by the intrusions. He catastrophized that 
if he lost control of his total functioning, he would not 
be able to look after his family and maintain his role as 
the responsible husband and father. 

Finally, Patrick’s temperamental tendency to want 
to do things perfectly resulted in continued stress and 
exhaustion at work. In a stressed and exhausted state, 
it was even harder for Patrick to cope with the intru- 
sive thoughts. The stress and physical exhaustion were 
interpreted by Patrick as further evidence that he was 
losing control. 

Patrick demonstrated behavioral avoidance of many 
different triggers to the unwanted thoughts and any ex- 
periences he considered a threat to his physical and 
mental equilibrium. For example, he completely avoided 
having alcohol, as he believed this would lead him to 
finally lose control. Patrick avoided sitting still—he kept 
himself occupied at all times so that he did not have 
time to think. At work he continually strove to com- 
plete tasks perfectly and at the same time tried to fill his 
mind with work matters to rid himself of the unwanted 
thoughts. Patrick avoided watching “unpleasant” tele- 
vision shows or reading newspaper articles or books 
describing violence or people who had “snapped” and 


lashed out aggressively at others. As well as using the 
strategy of avoidance, Patrick replaced disturbing im- 
ages of harming his family with positive images. He 
also occasionally sought reassurance by reading and 
rereading information on OCD. 


Treatment Plan 


Following collaborative consultation with Patrick’s phy- 
sician, a program of CBT with SSRI treatment (continued 
at the current medication dosage) was planned. This 
treatment approach is recommended in clinical practice 
guidelines and corresponds to step 4 of the stepped- 
care treatment model (Figure 16.1). CBT mapped well 
to the idiographic formulation of Patrick’s OCD and was 
implemented to target the specified maintaining fac- 
tors. These were (1) unhelpful appraisals of intrusive 
thoughts (e.g., over-importance of thoughts, thought- 
action fusion beliefs, catastrophic thinking), (2) cog- 
nitive avoidance and cognitive control strategies, and 
(3) behavioral avoidance. 

Addressing over-importance of thought and thought- 
action beliefs. A major part of treatment attended to 
Patrick’s unhelpful metacognitions. Psychoeducation 
explaining the influence of cognition on emotion was 
provided. An explanation of what intrusive thoughts 
are and how common they are in the general popula- 
tion was also provided. The clinician explained the Ra- 
chman and de Silva (1978) study, which demonstrated 
that nearly all of the general community experiences 
unwanted intrusive thoughts from time to time. Patrick 
was informed about the link between stress and the in- 
creased frequency of intrusive thoughts. 

In-session experiments and demonstrations were 
used to help Patrick realize the counterproductive na- 
ture of his efforts to control his thoughts. For example, 
the “white bear” thought suppression exercise was 
used to show that trying hard not to have a thought 
only makes that thought occur more. Patrick was asked 
to practice sitting and simply observing his stream of 
thoughts without reacting or responding to them. This 
was set as homework practice in increasing time incre- 
ments. Patrick started by simply trying to sit with his 
thoughts for 5 minutes and then gradually built up to 
periods of 40 minutes or more. 

The therapist utilized Socratic questions to encour- 
age Patrick to reevaluate the possibility that simply hav- 
ing a thought makes an event more likely. The therapist 
encouraged him to reconnect with his ability to reason in 
a scientific as opposed to a magical way. Short in-session 
exercises were used to illustrate points. For example, Pat- 
rick was encouraged to have the thought that his thera- 
pist would collapse before the end of the session. 
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Cognitive and behavioral avoidance. At first Patrick 
practiced simply sitting with his thoughts in session with 
the therapist, and then later the intrusive thoughts were 
purposely triggered in session. For example, the thera- 
pist brought in an article describing a violent attack and 
asked Patrick to read it. When the intrusive thoughts 
occurred, Patrick was simply instructed to observe the 
thought and make no attempt to get rid of it. Later, these 
kinds of exercises were assigned as homework. 

An exposure hierarchy that provided a number of 
gradually challenging items was devised with Patrick. 
The therapist should always ensure that the first expo- 
sure exercise is very low on the client’s Subjective Units 
of Distress Scale (SUDS). For example, an item rated 25 
(out of 100) would be a good starting point. In the treat- 
ment of OCD it is essential that exposure be combined 
with response prevention. In other words, Patrick’s usual 
rituals and avoidance strategies had to be removed. Pat- 
rick’s exposure hierarchy is depicted in Exhibit 16.3. 


Child Case 


Andrew’s parents were concerned that their 10-year old 
son’s intense and frequent worry of robbers breaking 
into their home was worsening. The worries had an un- 
eventful onset 10 months earlier, and their increasing 
frequency was causing significant disruptions to An- 
drew’s life, including sleeping difficulties, a protracted 
bedtime routine, an impact on schooling due to tired- 
ness, escalations in family conflict, social problems, 
and distress and irritability. Andrew described feeling 
concerned particularly at nighttime and reported that he 
needed to make sure that the family’s belongings were 
secure, otherwise he was certain something bad would 
happen. He no longer held sleepovers at his house and 
was hesitant to attend sleepovers in case something bad 
happened while he was away from home. 


Background to the Presenting Problem 


Andrew was the second eldest of his siblings. He had 
two younger sisters ages 5 and 7, and an older sister 
age 11. There was a family history of anxiety and de- 
pression on his mother’s side and the family had re- 
cently gone through some stressful events. Andrew’s 
parents reported that Andrew had always had an anx- 
ious temperament. 


Diagnosis and Assessment 


Andrew and his parents attended separate clinical inter- 
views and an ADIS-P was administered to his parents 
(see Exhibit 16.4). 


Patrick’s Exposure Hierarchy 


SUBJECTIVE 

UNITS OF 

DISTRESS 

SCALE RATING EXPOSURE TASK 

95 Read article about man who 
killed his entire family 

90 Write sentence “I’m going to 
attack my family” 

85 Drink full glass of wine with wife 

70 Write the sentence “I’m going 
to lose my mind” on therapist’s 
whiteboard—sit with the thought 

65 Imagine biting off tongue in 
therapist’s office without pushing 
the thought away 

55 Sit at home for 15 minutes just 
observing thoughts 

45 Watch the news 

35 Have half a glass of wine at home 
with wife 

25 Write the word “aggressive” on 
the whiteboard in therapist’s 
office—do not try to push away 
any thoughts that occur in 
response 


The therapist conducted a CY-BOCS interview with 
Andrew. The CY-BOCS checklist revealed that his ob- 
sessions were harm related and his compulsions were 
mainly checking and reassurance seeking. His list of 
nighttime rituals was exhaustive and included checking 
that the family’s cars were locked, checking that the 
house doors were locked, closing curtains in the house, 
making sure robbers were not hiding in any parts of 
his bedroom or the house, closing his bedroom cur- 
tains, closing all the doors in the house, and repeatedly 
emerging from his room after bedtime to obtain reassur- 
ance from his parents that the doors were locked. His 
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Andrew’s DSM Multiaxial 


Evaluation 

Axis I 300.3 Obsessive- 

compulsive disorder 
300.4 Dysthymic disorder 

wis il No diagnosis 

Axis III None 

Axis IV None 

Nig V Global assessment of 
functioning = 57, 
current 


overall score on the CY-BOCS was 26; it was 11 on the 
obsessions scale and 15 on the compulsions scale. 


Formulation 


Predisposing factors. Andrew has a family history of 
anxiety and depression, which means that he may 
have a genetically conferred biological vulnerability to 
clinical anxiety. He has an anxious disposition, which 
means that it is likely that he has a general cognitive 
vulnerability to appraising information in a manner that 
leads to anxiety. 

Precipitating factors. It emerged that Andrew’s 
problems had developed after he heard a story about a 
break-in at the home of an extended family member. He 
began worrying that his family was unsafe and that his 
home was at risk of being broken into. He had also ex- 
perienced some recent stressful events, and the stress- 
diathesis model suggests that inherent vulnerabilities to 
psychopathology may trigger clinical problems in the 
context of stressful life events. 

Perpetuating factors. When Andrew experienced 
an intrusive and unpleasant thought about the possi- 
bility of a robber breaking into his home, he appeared 
to interpret the thought in a way that perpetuated his 
OCD symptoms. He overestimated the probability and 
severity of harm and overestimated his personal respon- 
sibility for reducing the potential danger. He demon- 
strated magical thinking in the form of thought-action 
fusion beliefs, believing that having thoughts about 
an unpleasant event meant that the event was going 
to happen. His compulsions perpetuated his anxiety by 
creating a false sense of safety and preventing an oppor- 
tunity for unhelpful thoughts to be disconfirmed. Non- 


occurrence of the feared event was falsely attributed to 
the compulsions. This increased the likelihood that the 
compulsion would be invoked as a strategy to allevi- 
ate distress in the context of future intrusive thoughts. 
His family accommodated his symptoms by assisting 
him with compulsions (e.g., they assisted him with re- 
peatedly checking locks) and by providing reassurance 
in response to his reassurance-seeking behaviors (e.g., 
they reassured him that the doors were locked and that 
a robber would not break in). While this reassurance 
temporarily alleviated Andrew’s anxiety, it is counter- 
productive in the long term, as it precludes opportu- 
nities for habituation to anxiety or helpful changes in 
thinking. 

The predisposing, precipitating, and perpetuation 
factors are shown in Exhibit 16.5. It may be useful to 
share and refine this conceptualization in treatment 
with older adolescents, and with parents. Generating a 
shared understanding of the development and mainte- 
nance of a disorder may be a significant aspect of psy- 
choeducation and may encourage commitment to and 
persistence with the treatment approach. 


Andrew’s Idiographic Case 
Formulation 


Predisposing: Why did 
this happen to me? 


E Biological vulnerability 
E Parental psychopathology 
@ Anxious disposition 


Precipitating: Why did E Vicarious frightening 
it happen now? experience 


E Recent stressful events 
Perpetuating: Why Œ Unhelpful appraisals of 
does it continue to intrusive thoughts 
happen? 

E Performance of rituals 

E Behavioral avoidance 


@ Neurochemistry 


E Family accommodation of 
symptoms 


E Reassurance seeking 
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Treatment Course and Progress 


Clinical practice guidelines recommend CBT as the ap- 
propriate first-line treatment for children with OCD. 
Andrew and his family commenced a course of ther- 
apy based upon March and Mulle’s (1998) 12-20 week 
protocol. Joint parent and child sessions were held at 
sessions 1, 7, and 12, and all other sessions were in- 
dividual child sessions. Treatment commenced with 
psychoeducation about OCD and cognitive restructur- 
ing. The problem was externalized and named “Worry 
Bucket” in order to unify the family and therapist in 
working toward a common goal, to reduce parental and 
child self-blame, to increase a sense of personal con- 
trol, and to encourage a more optimistic focus. Some 
children, particularly younger children and those with 
a more recent onset or less severe symptomatology, re- 
spond powerfully to externalization strategies, and an 
invigoration of motivation and reduction in helpless- 
ness can be observed. Children may latch on to the 
inherent challenge of battling OCD (“Today I beat the 
Worry Bucket when I refused to check that the door was 
locked when it was telling me to”) and find it internally 
rewarding to have allies (parents and therapist) support- 
ing them and sharing in their desire to manage OCD. If 
this is achieved, it is a critical phase of treatment and 
must be supplemented with effective strategies to alle- 
viate the OCD symptoms (as opposed to the ineffective 
strategies that are usually perpetuating the disorder). 
The communicated expectation is that the child will 
gradually recover the “territory” claimed by OCD, with 
progress increasing in momentum as the child learns 
new strategies in therapy for his or her personal toolkit. 
It is important to take a graded approach to behavioral 
therapy (exposure) similar to what would be done with 
behavioral activation for depression, as tasks too high 
in difficulty that are presented early may overwhelm the 
patient and reinforce hopelessness. Optimistic children 
may become overconfident, as they can underestimate 
the difficulty of challenging OCD through behavioral 
tasks in terms of the level of anxiety aroused. 

The second to fourth session of Andrew’s treatment 
involved “mapping OCD,” or elucidating all obsessions 
and compulsions, and the anxiety level that would be 
experienced should associated compulsions not be 
performed. Anxiety was rated on a scale from 1 to 10 
(called a fear thermometer). This allowed a hierarchy of 
tasks to be generated within an ERP paradigm. Sessions 
5 and 6 and 8 to 10 were devoted to in-session ERP and 
cognitive therapy. In Andrew’s case it was not possible 
to do in-vivo exposure in session, so imaginal exposure 
was undertaken. A major emphasis was placed on ERP 
homework activities, and Andrew and the therapist col- 


laboratively planned daily ERP exercises that he could 
carry out over the coming week, beginning with the 
least anxiety-provoking items on Andrew’s hierarchy 
(see Figure 16.2 to view SUDS ratings on sample ex- 
posure hierarchy items during the course of therapy). 
Homework activities were reviewed at the beginning of 
each session. At session 5 the CY-BOCS was readmin- 
istered. His score was 17 on the global scale, 7 on the 
obsessions subscale, and 10 on the compulsions sub- 
scale, indicating that he was responding to CBT. Session 
7 included his parents and the therapeutic rationale was 
revisited. Andrew and the therapist reviewed the differ- 
ent types of strategies he had learned and that had been 
placed in his toolkit, and the fear thermometer was re- 
viewed for his parents, illustrating application during 
some of Andrew’s ERP homework tasks. A major focus 
of this family session pertained to how OCD sneakily 
attempts to pull others into colluding with it, in order 
to take up more territory. Andrew and his parents were 
encouraged to consider if there was anything his par- 
ents did that might actually help out OCD and “make it 
stronger.” When parents and children do not identify ex- 
amples of family accommodation when they are clearly 
present, it is useful for therapists to employ Socratic 
questioning techniques and prompting. In the session, 
scenarios of family accommodation were delineated as 
upcoming exposure tasks, and responses to reassur- 
ance seeking or requests for assistance with checking 
(should Andrew have difficulty refraining from compul- 
sions) were modeled by the therapist. 

Cognitive therapy techniques were used throughout 
the CBT program, beginning first with externalization 
of symptoms and with the planning of helpful self- 
talk when the Worry Bucket started to “boss” Andrew 
around. The therapist encouraged Andrew to practice 
helpful self-talk in and out of session when obses- 
sions emerged. The therapist used cognitive therapy 
techniques during in-session exposures, purposefully 
teasing out anxiety-provoking thoughts in order to max- 
imize anxiety habituation. The therapist consciously at- 
tempted to not provide Andrew with any reassurance 
throughout therapy. 


T (During imaginal exposure) What are 
you thinking right now when you are 
in bed and you haven’t checked that 
the door is locked? 


P: That a robber may be outside and 
that he may get into the house. 
T: There will always be a risk you are 


right (no provision of reassurance). 
Td like you to sit with that feeling of 
anxiety for a little longer lying in bed 
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Figure 16.2 Subjective units of distress associated with performance of exposure tasks for a child at weeks 3, 6, 9, and 12 of 
CBT treatment. 


thinking about the robber. Tell me P; No, because I might have locked the 
more about what you are worrying door earlier or Mom and Dad might 
about... have locked it. There might not be a 
robber outside anyway. 
An important application of cognitive therapy tech- T: Abh, because for a robber to break in 
niques involves challenging unhelpful cognitive biases: there must be one outside. If there is 
not a robber outside then a break-in 
T: When you have the thought that a can’t happen? 
robber will break in, does OCD say it P: Right. 
will happen 100% of the time, 50%, T: What does that tell you about what 
10% .. 2 OCD is saying to you? 
P: 100%. P: [pause] 
T: So if you haven’t checked if the door T; Do you think that OCD could be try- 
is locked then there is a 100% chance ing to trick you? 
of someone breaking in? (overestima- P: I think that sometimes OCD is 
tion of the probability of harm) Do telling me something is true when 


you think this is accurate? it is not. 
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T: So the Worry Bucket is passing 
his worries on to you. Instead of 
there being a 100% chance that 
the bad thing will happen . . . what 
chance would you guess there 


would be? 

P: Maybe 50% (reduction in estimation 
of probability of harm). 

T: What could you tell yourself to help 


make you stronger and OCD smaller 
when you have that thought that a 
robber will break in? (encouragement 
of helpful self-talk) 

P: That my worry goes away with time. 
I can tell myself that OCD is just try- 
ing to trick me and that I am stronger 
than it and that I can do the opposite 
of what it tells me and still be OK. 

T: That’s right. We don’t know what is 
going to happen in the future, but 
we do know that you can boss OCD 
back. What are some things in your 
toolkit that you can use to boss OCD 
back? 


Challenging unhelpful cognitions, for instance, re- 
ducing the overestimation of the probability of harm, 
makes it likely that less distress will be experienced 
in the context of a triggering cognition. This can po- 
tentially break the vicious cycle of trigger thought 
— distress —> compulsion — trigger thought, and so 
on. Combined, ERP and cognitive therapy strategies 
are potent methods for reducing the symptomatology 
of OCD. 

The final sessions of a CBT program for OCD are 
aimed at relapse prevention. OCD is most likely to recur 
during periods of stress, and it is important for the child 
and family to brainstorm appropriate responses to re- 
emergences. In Andrew’s case, post-treatment assess- 
ment at session 12 revealed that his OCD symptoms 
had declined to the normal range (CY-BOCS total score 
of 4, obsessions score of 2, compulsions score of 1), 
his depressive symptomatology had diminished, and he 
no longer met DSM-IV criteria for OCD. His treatment 
was considered to be complete. At 1-month telephone 
follow-up, treatment gains had been maintained. Had 
his symptoms persisted at a clinical level, it would have 
been appropriate to consider further treatment, such 
as an extension of CBT, further CBT combined with an 
SSRI, or an SSRI only. This decision would be clinically 
based and would take into consideration a number of 
factors. 


RECOMMENDED READINGS FOR PATIENTS, 
CAREGIVERS, AND FAMILIES 


The Expert Consensus Treatment Guidelines for OCD Guide for 
Patients and Families: http://www.psychguides.com/ochex 
The National Institute for Health and Clinical Excellence guide- 
line for patients, caregivers, and the public on best-practice 

treatment for OCD: http://www.nice.org.uk 


SELF-HELP AND EDUCATIONAL MATERIALS FOR 
CHILDREN, ADOLESCENTS, AND FAMILY MEMBERS 


Huebner, D., & Matthews, B. (2007). What to do when your brain 
gets stuck: A kid’s guide to overcoming OCD. Washington, DC: 
Magination Press. 

March, J. (2007). Talking back to OCD: The program that helps 
kids and teens say “No way’—and parents say “Way to go.” 
New York: Guilford Press. 

Talley, L. (2004). A thought is just a thought: A story of living with 
OCD. New York: Lantern Books. 


SELF-HELP AND EDUCATIONAL MATERIALS 
FOR ADULTS 


Foa, E., & Kozak, M. (1997). Mastery of obsessive-compulsive dis- 
order: Client workbook. San Antonio, TX: Harcourt Brace. 

Foa, E., & Wilson, R. (2001). Stop obsessing! How to overcome 
your obsessions and compulsions (rev. ed.). New York: 
Bantam. 


RECOMMENDED READINGS FOR PRACTITIONERS 


March, J., Frances, A., Carpenter, D., & Kahn, D. (1997). The 
expert consensus guideline series: Treatment of obsessive- 
compulsive disorder. Journal of Clinical Psychiatry, 58 (Suppl. 
4), 1-16. 

National Institute for Clinical Excellence. (2006). Obsessive- 
compulsive disorder: Core interventions in the treatment of 
obsessive-compulsive disorder and body dysmorphic disorder. 
Available online at http://www.nice.org.uk 


ASSESSMENT, FORMULATION, AND TREATMENT 
GUIDES FOR PRACTITIONERS 


March, J., & Mulle, K. (1998). OCD in children and adolescents. 
New York: Guilford Press. 

Morrison, N., & Westbrook, D. (2004). Obsessive-compulsive dis- 
order. In J. Bennett-Levy, G. Butler, M. Fennell, A. Hackman, 
M. Mueller, & D. Westbrook (Eds.), Oxford guide to behav- 
ioural experiments in cognitive therapy (pp. 101-118). Oxford: 
Oxford University Press. 

Salkovskis, P., Forrester, E., Richards, H., & Morrison, N. (1998). 
The devil is in the detail: Conceptualising and treating ob- 
sessional problems. In N. Tarrier (Ed.), Cognitive behaviour 
therapy for complex problems (pp. 46-80). Chichester, UK: 
Wiley. 
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Steketee, G. (1999). Overcoming obsessive-compulsive disorder: 
Therapist protocol. Oakland, CA: New Harbinger. 

Steketee, G., & Pigott, T. (2006). Obsessive-compulsive disorder: 
The latest assessment and treatment strategies. Kansas City, 
MO: Compact Clinicals. 


PROFESSIONAL ASSOCIATIONS FOR NETWORKING 
AND TRAINING 


Association for Behavioral and Cognitive Therapies: http://www. 
abct.org 

Australian Association for Cognitive and Behavior Therapy: 
http://www.aacbt.org 

British Association for Behavioural and Cognitive Psychothera- 
pies: http://www.babcp.com 

European Association for Behavioural and Cognitive Therapies: 
http://www.eabct.com 
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OVERVIEW HISTORY AND RATIONALE 
FOR BEHAVIORAL PAIN MEDICINE 


The effect of emotions and life events on health has been 
described since the 1800s, by Freud in the psychoanalytic 
literature, Alexander in the psychosomatic literature, and 
Selye (1978) in the physiology literature. As 60%-90% of 
doctor visits are currently estimated stress to be related 
(Benson, cited in Wallis, 1998), it would seem that psy- 
chosocial issues have an impact on physical symptoms 
such that a psychologist could find work in a busy hos- 
pital clinic almost any day. In fact, two-thirds of primary 
care physicians report difficulty finding mental health 
care for the estimated 40% of patients needing some 
form of mental health treatment, but fewer than 10% of 
patients follow through, even when a provider is identi- 
fied for them—due to either the perceived stigma associ- 
ated with seeking such treatment or difficulty making 
a separate appointment and getting to the appointment 
(Cummings, Cummings, & Johnson, 1997). However, 
when mental health providers are conveniently located 
in physicians’ offices, some 90% of referred patients do 
enter treatment (Cummings et al., 1997). As patients in 
chronic pain clinics usually have more mobility and fi- 
nancial problems than primary care patients, we would 
expect their rate of follow-through to be even lower. 
The American Psychological Association (APA) 
and the American Medical Association recently brought 
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integrative health care to our attention, and they have 
recently worked together to offer diagnostic codes for 
psychologists who treat medical patients so that they 
can bill appropriately for their time. Their focus in 
moving integrative health care forward in this era of 
increased specialization is on cost-effectiveness as well 
as improved patient care. The APA Monitor and the 
Register (published by the National Register of Health 
Services Providers in Psychology) have recently and 
regularly described the integration of psychologists into 
various disciplines of medicine, including primary care 
and palliative care. 

In 2001, the Accreditation Council of Graduate Med- 
ical Education required residency programs to develop 
programs on integrative collaboration in patient care, 
including team-building skills and partnering skills, 
with other professionals in health care. Residents are 
required to learn how and when to refer to psycholo- 
gists; to do this, they must learn from mental health 
providers how thinking style, memory, and emotions 
influence health; how social and cultural influences af- 
fect health care utilization; and how their interactions 
with patients can affect compliance. Furthermore, they 
must learn to integrate this information into their own 
medicinal discipline. 

The Accreditation Council of Graduate Medical 
Education (2007) also requires pain fellowship pro- 
grams to “provide educational experience in common 
psychiatric and pain co-morbidities, which include 
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substance-related, mood, anxiety, somatoform, facti- 
tious, and personality disorders” with programs that 
“provide educational experience in the effects of pain 
medications on mental status. The fellow must under- 
stand the principles and techniques of the psychosocial 
therapies, with special attention to supportive and cog- 
nitive behavioral therapies, sufficient to explain to a pa- 
tient and make a referral when indicated. Faculty must 
be psychiatrists or clinical psychologists who have doc- 
umented experience in the evaluation and treatment of 
patients with chronic pain.” To meet this requirement, 
some programs hire psychologists to practice with and 
teach fellows about the psychological aspects and man- 
agement of pain and about how to evaluate it. Training 
includes daily participation in collaborative conversa- 
tions about clinic patients, monitoring of a selected 
group of pain patients with multiple psychosocial and 
medical problems who are followed by the psychologist, 
and lectures on the topics discussed in this chapter. 


WHY IS THE INVOLVEMENT OF 
BEHAVIORAL MEDICINE IMPORTANT 
TO THE TREATMENT OF PAIN? 


Pain as a Public Health Concern 


First of all, treating mental health problems when and 
where they exist appears to improve health care utili- 
zation and public health in general. Overall, personal 
health care costs appear to rise when stress and de- 
pression are not treated (Goetzel, Anderson, Whitmer, 
Ozminkowski, Dunn, & Wasserman, 1998). For example, 
in the treatment of patients with heart disease, psycho- 
social interventions reduce the risk of subsequent heart 
attacks by 75% compared to medical treatment alone. 
In fact, research in the rapidly growing field of positive 
psychology shows that a positive versus negative mind- 
set has a significant effect on both pain and disease. In 
2008, the American Psychosomatic Society devoted its 
annual scientific meeting to “Liaisons in Psychosomatic 
Medicine: Fostering Interdisciplinary Research and Inte- 
grative Patient Care.” The National Institutes of Health, 
a major funding source for health-related research, sup- 
ports holistic medicine enough that it awards signifi- 
cant funding for mind-body, alternative, and integrative 
therapies. And yet, as we will discuss, health insurance 
companies, including Medicare and Medicaid, are still 
reluctant to pay for treatments that are not strictly West- 
ern medicine. This has deterred hospitals from spon- 
soring integrative medicine even in their rehabilitation 


programs. Now, as health care costs are being recog- 
nized as a major issue at political, personal and cor- 
porate levels, it is time to demonstrate how integrative 
medicine can and should work, and to demonstrate its 
cost-effectiveness. 


Pain Is Designed to Be Unpleasant 


Second of all, let us remember that pain is a basic 
survival tool that makes us uncomfortable enough 
to notice a problem that we might otherwise ignore. 
Pain awareness engages the cognitive problem-solving 
part of the brain in a plan to resolve tissue damage. 
Specifically, nociception is an unconscious process of 
messaging about tissue damage through the nervous 
system, as opposed to pain, which is the conscious 
awareness of nociception, or “a complex, compelling 
unpleasant bodily awareness normally associated with 
tissue trauma” (Chapman, 2005, p. 158). Biologically, 
pain is a cascade of neurotransmitter and biochemical 
responses to nociception involving the HPA axis and 
the limbic system that causes changes in blood pressure 
and blood sugar, serotonin, and norepinephrine levels, 
affecting concentration, mood, behavior, healing, and 
sleep. Unfortunately, in the case of chronic pain, there 
is no need for the pain. If it continues, the cascade of 
responses just described can go on to cause permanent 
change and damage in other physiological and psycho- 
logical systems. 


The Effect of Stress on Pain and Vice Versa 


Third, prolonged physical stress can result in “super 
system dysregulation” (Chapman, Tuckett, & Song, 
2008, p. 122), and treating only the original physical 
symptom does not address this or the underlying psy- 
chological issues. Chronic pain usually involves over- 
lapping emotional pain (Gatchel, 2005) and psychologi- 
cal stress, and suffering can lead to the same cascade of 
physiological stress responses (Rossi, 1993), making di- 
agnosis and treatment challenging for physicians work- 
ing without a psychologist. The affective (cognitive and 
evaluative) components of pain are processed in the 
emotional areas of the brain (see Derbyshire, Whalley, 
Stenger, & Oakley, 2004; Peyaron, Laurent, & Garcia- 
Larrea, 2000; Vogt, Berger, & Derbyshire, 2003; Vogt, 
Derbyshire, & Jones, 1996), causing a variable amount 
of distress. This helps to explain why some events, 
physical or otherwise, cause more pain to some people 
than to others (Chapman & Gavrin, 1999). As the pa- 
tient’s quality of life goes down, so may his or her in- 
come, independence, and ability to carry out social and 


family responsibilities. Dealing with this and treatment 
protocols can be additionally stressful, as the patient’s 
various caregivers (lawyers, family, doctors, for exam- 
ple) are often interested in different outcomes, leading 
to conflict, confusion, and stress for the patient, who is 
juggling appointments and the requirements of a fam- 
ily, two or three health care providers, Social Security or 
worker’s compensation attorneys and adversaries, and 
mortgage lenders (Gatchel, 2005). Psychological sup- 
port and counseling can make a very big difference to 
overall well-being. 

Two pain disorders demonstrate the mind-body 
and brain mechanisms of pain fairly well. Complex 
regional pain syndrome (CRPS) is a disorder that may 
begin with a minor injury that should heal but instead 
leads to excruciating pain, muscle atrophy, and bone 
demineralization. CRPS appears to be sympathetically 
driven. There appear to be some psychological precur- 
sors, including anxiety and post-traumatic stress dis- 
order. Treatment can include some psychotherapy for 
management of anxiety, as patients often disclose a se- 
ries of emotional events that trigger a fight-or-flight or 
psychophysiologically defensive response. Nociception 
and the psychological meanings attached to it can trig- 
ger the brain to temporarily rewrite the neurosensory 
map of the pained area, leading to a relative neglect of 
that limb, which is a dissociative process that leads to 
pain and distress symptoms (Galer, Butler, & Jensen, 
1995; Maihofner, Handwerker, Neundo6rfer, & Birklein, 
2003; Moseley, 2004). The process of neglect is a disso- 
ciative process beginning at a deep level. In light of re- 
search on hypnotizability and psychosomatic disorders, 
we might suspect that highly hypnotizable people may 
be more likely to develop CRPS under the right condi- 
tions, and also that hypnosis may help them resolve the 
CRPS. The other pain disorder responding to the strat- 
egy of psychologically addressing brain mechanisms is 
phantom limb pain, which can come from damage in 
the nerve endings at the stump or in the spinal cord, 
or from a change in the somatosensory cortex map of 
the body in response to missing sensory input from the 
lost or paralyzed limb, or from a peripheral nerve injury 
that leads to lack of sensation (Melzak, 1992). This can 
take the form of pain (Wall, 1999). With some assis- 
tance, the patient may learn to change the sensation 
from negative to positive once he or she understands 
that the pain is generated by his or her brain, not the 
stump or paralyzed limb. 

Psychological pain therapy aims to soothe the phys- 
iological responses and the emotional responses of fear 
and suffering related to negative expectations about 
future pain. The value of cognitive-behavioral therapy 
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(CBT) techniques in treating chronic pain is well known 
and well documented (see Keefe, Caldwell, Williams, & 
Gil, 1990; Kirsch, Montgomery, & Sapirstein, 1995; Le- 
Fort, Gray-Donald, Rowat, & Jeans 1998). Pain patients 
treated with CBT spend less on health care, have better 
quality of life, experience less pain, and take less sick 
time than those who do not have any therapy (Linton 
& Nordin, 2006). Hypnosis can effectively relax and 
comfort the patient, alter the physiological responses 
to nociception (alleviate pain), and help lower the pa- 
tient’s resistance to incorporating pain coping strategies 
(see chapter 24). Recent reviews of the effectiveness of 
hypnosis in treating pain and medical problems are out- 
lined elsewhere (Hernandez, 2010). 


Pain That Is Psychosomatically 
Generated or Perpetuated 


The fourth rationale for approaching pain as a psycho- 
logical event is that it is necessary to investigate whether 
the pain may have actually begun as an emotional event. 
Teasing this out is difficult due to the intricate overlap 
of emotional and physical aspects of chronic pain, and 
even more so when the medical model instead of a ho- 
listic or psychosomatic (psyche = mind; soma = body) 
one is being used. Surgeons and pain specialists know 
that physical injury and disease cannot fully predict the 
amount of pain that one experiences. Other determin- 
ing factors are concurrent anxiety and traumatic events, 
context of the injury, depression, negative expectations, 
social support, numerous other personality factors and 
cognitive styles, and one’s potential for suffering. Suf- 
fering usually trumps injury as a pain event, and pain 
can become a metaphor for a life experience. Pain psy- 
chologists routinely ask their patients about traumatic or 
other notable experiences concurrent with the onset of 
pain (Cassell, 1991; Keefe, LeFebvre, Maixner, Salley, & 
Caldwell, 1997). 

Depression and anxiety often go hand in hand with 
chronic pain, and also with trauma (Levin, Lazrove, & 
van der Kolk, 1999; Roy-Byrne, Smith, Goldberg, Afari, & 
Buchwald, 2004). The percentages of chronic pain 
and disease patients with histories of child abuse are 
impressive. In one study, 53% of female chronic pain 
patients had been physically or sexually abused, and 
those patients showed more somatization and greater 
utilization of the health care system (Haber & Roos, 
1985). Other studies show that child abuse in its vari- 
ous forms leads to a greater likelihood of poor health 
habits, including smoking, STIs and obesity, isch- 
emic heart disease, chronic bronchitis, hepatitis, and 
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skeletal fractures (Felitti et al., 1998, in a survey of 
general practice patients); lung disease; peptic ulcers; 
arthritic disorders; cardiac disease; diabetes; autoim- 
mune disorders; thyroid dysregulation; depletion of 
endogenous supplies of dopamine, serotonin, and nor- 
epinephrine; high blood sugar and cholesterol; and 
hampered memory and cognitive functions (Goodwin & 
Stein, 2004; Salomons, Osterman, Gagliese, & Katz, 
2004; Rossi, 1993; van der Kolk, 1997, 1994; Yehuda, 
Giller, Southwick, Lowy, & Mason, 1991). Also, trauma 
of any sort often heightens pain sensitivity (Plesh, 
Gansky, Curtis, & Pogrel, 1999) and can lead to som- 
atization and unexplainable pain (Casey, Greenberg, 
Nicassio, Harpin, & Hubbard, 2008; Walker et al., 
1997). This may depend upon whether or not the abuse 
is therapeutically processed (Haugaard, 2004; Ray, 
2004; Scaer, 2001; van der Kolk, 1994; Wickramasekera, 
1988; Wilson, van der Kolk, Burbridge, Fisler, & Kradin, 
1999). Fifty percent of female irritable bowel syndrome 
chronic pain patients reported prior abuse: 40% report 
child abuse, 28% adult abuse, and 33% repeated abuse 
(Green, Flowe-Valencia, Rosenbaum, & Tait, 2001). Ir- 
ritable bowel syndrome and pelvic pain patients have 
been shown to be likely to have coexisting mental and 
somatoform disorders and histories of sexual and physi- 
cal abuse, leading some to wonder if the disorders are 
more alike than distinct (Matheis, Martens, Kruse, & 
Enck, 2007). All this is of concern to the patients, their 
health care providers, and the public health commu- 
nity. Children whose mothers experienced trauma and 
developed somatization symptoms are at greater risk of 
developing somatization symptoms themselves (Craig, 
Cox, & Klein, 2004). Especially for chronic pain patients, 
PTSD should be treated early in order for treatment to 
be maximally effective. 


WHEN THE PSYCHOLOGICAL CARE 
IS THE PAIN TREATMENT 


Psychological pain management is a specialty unto it- 
self. Milton Erickson often said that if one can have 
phantom pain, one can have phantom pleasure, indi- 
cating the plasticity of the interpretation of nociceptive 
signals. The fifth reason, then, for bearing in mind the 
two-way pathways between pain and suffering, pain 
and attitude, pain and mind-set, and pain and emo- 
tional state is so that all possible psychological facets of 
pain can be addressed at the onset of medical treatment. 
A thorough description of psychological pain treatment 
approaches and protocols fills many books and may be 
reviewed elsewhere. A number of attitudes, mind-sets, 


types of past experiences, and personal factors relevant 
to successful pain management include the following 
(Hernandez, in press). 

Education about illness can address old beliefs about 
pain and illness that may or may not be true but none- 
theless have been lodged in one’s mind at various times 
in one’s life. Most devastating are the stereotypes about 
aging, disability, pain, and outcomes of specific medical 
problems. Also problematic is the belief that use of the 
medical model is the only way to relieve pain; patients 
should be advised to consider alternative medicine and 
self-healing practices, if only to encourage proactivity. 
A psychologist may need to help patients cope with the 
loss of friends who no longer include them in their plans 
and help them establish new social networks, as these 
are important for well-being. Pain, illness, and disease 
seem to have negative connotations, and the people’s 
interpretations of illness can lead many to steer clear 
of those with disease or disability. As social roles begin 
to change, patients may need help seeing themselves 
as just as worthy and important as they were before. 
Research shows that the most significant predictor of 
successful outcomes in therapy is the patient-therapist 
relationship—even when the only therapy is medica- 
tion. This also applies to the relationship between the 
patient and his or her medical doctor, particularly when 
the medical problem has an emotional component, the 
symptoms are subjective, and two-way communication 
can make a difference in the treatment approach. What 
the physician treats is partly determined by how well 
the patient communicates his or her problem; likewise, 
what the physician says has a bearing on how the pa- 
tient feels. The psychologist can often improve on those 
interactions by serving as a translator or facilitator, par- 
ticularly if the patient is not compliant with prescribed 
treatment program. The overall physical condition of 
the patient before the chronic pain began may factor 
into his or her well-being, as well as deconditioning 
that occurred as an aftermath and worsened pain. Psy- 
chologists can monitor nutrition, weight, exercise, and 
other relevant lifestyle factors during treatment. Feeling 
that they have a life purpose shapes how patients feel 
about themselves and puts everything else into perspec- 
tive. Psychologists often help patients develop new life 
purposes or modify old ones. 

Psychologists can also spot patients’ primary and 
secondary gains related to pain. Regarding primary 
gains, an estimated 50% of primary care visits are not 
even about the patient’s initially complaint but are 
rather an attempt at some level to draw attention to an- 
other problem. In cases of litigation, some providers pre- 
fer to wait until after litigation has ended to treat pain, 


as patients find it easier to let go of pain they do not 
need to demonstrate. Secondary gains are the benefits or 
positive aspects of an adverse situation that may make 
moving out of the situation unattractive, no matter how 
bad it might be. For example, chronic pain or disabled 
patients may no longer be required to work or carry out 
other responsibilities. Patients may fake or exaggerate 
pain after accidents for financial or situational gain; this 
is sometimes unconscious and the result of having to 
fight for the right to compensation. Psychologists often 
work with worker’s compensation and disability offices 
to help determine who can or cannot work. 

Many attitude factors determining control of pain are 
amenable to therapy, including feelings of empowerment 
versus helplessness regarding pain. Patients with an in- 
ternal locus of control take ownership of the outcomes 
in their lives, believing that they have primary influence 
over what will happen and what they can accomplish. 
Those with an external locus of control are inclined to 
believe that their futures are determined by other people, 
chance, or powerful religious forces. Those with an in- 
ternal locus of control who take an active role in their 
health care are better able to make the changes neces- 
sary to manage pain and maintain health (Wallston & 
Wallston, 1982). So important to pain control is the cli- 
ent’s coping style that some pain clinics have prospective 
patients see a mental health provider on the first visit. In 
fact, a positive or negative interpretation of a situation 
partially determines the outcome. Recent medical and 
psychological research on positive and negative think- 
ing shows that positive attitudes and mind-sets have a 
powerful effect on well-being, healing, and longevity. 
Negative thinking is related to depression, which is re- 
lated to physical pain. Some patients cope with medi- 
cal problems by learning more about them, while others 
avoid any details and want the doctor to fix the problem 
(avoidance style of coping). As chronic pain is not often 
fixable, this is not ideal. Motivational interviewing can 
help establish the patient’s role on his or her own health 
care team and keep him or her actively involved in treat- 
ment (Jensen, Nielson, & Kerns, 2003). Patients may 
need to grieve over the loss of a former lifestyle, sense of 
security, and old friends. A flexible thinking style (ver- 
sus a fundamentalist mind-set) helps modify self-image 
and lifestyle. Patients with a religious or spiritual belief 
system who believe in a system greater than themselves 
and take life events less seriously often do better with 
adverse events such as pain. Finally, patients who are 
psychologically minded and recognize the power of the 
conscious and unconscious mind to resolve problems 
may have better success with CBT and hypnotic proto- 
cols and may be more willing to engage in treatment. 
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Depression, anxiety, and stress all worsen pain, as 
they can cause body tension and affect pain perception. 
Chronic pain can make patients more susceptible to de- 
pression, especially those already prone to it or going 
through stressful times. Patients often experience anxi- 
ety or panic, not knowing what to expect for the future, 
fearing the pain will worsen or not go away, worrying 
about employment, finances, and relationships. Some 
overreact during pain exacerbations, which is known 
as “catastrophizing” (Sullivan, Bishop, & Pivik, 1995). 
PTSD is the common aftermath of a traumatic event 
such as an injury. Psychologists can address arousal 
symptoms such as sleep disturbances, irritability, out- 
bursts of anger, or difficulty concentrating, persistent 
thoughts, and nightmares. 


INTERDISCIPLINARY PAIN CLINICS 


Definitions 


Multidisciplinary medicine is practiced by groups of 
health care providers working together as resources and 
referrals to and for one another. Participating physicians 
may have team meetings or refer patients to one an- 
other; they may share clinic space. Samuel So described 
opening his multidisciplinary clinic in this way: “It took 
a lot of donuts and latte at first, but soon my colleagues 
saw a lot of personal benefits for our patients and for 
ourselves as well” (Stanford Hospital and Clinics Medi- 
cal Staff Update Online, 2004). 

Integrative medicine describes the incorporation of 
alternative and complementary techniques into health 
care practice to improve patient care and treatment out- 
come. It is defined by the Committee on the Use of Com- 
plementary and Alternative Medicine by the American 
Public Board on Health promotion and Disease Preven- 
tion (2004) as “the practice of medicine that reaffirms 
the importance of the relationship between practitioner 
and patient, focuses on the whole person, is informed 
by evidence, and makes use of all appropriate therapeu- 
tic approaches, health care professionals and disciplines 
to achieve optimal health and healing.” 

Interdisciplinary medicine describes the practice of 
providers working together to concurrently treat a spe- 
cific problem or patient, such that each one’s services 
complement and may depend upon the outcome of the 
others’, and the patient knows he or she is being treated 
by a team. 

“Dovetailing services” describes a treatment plan 
that melds two or more providers’ treatments into one 
well-sequenced plan. It can be most efficient and cost 
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effective when all participating providers see the patient 
on the same day or before any of them make their final 
treatment decisions. Belar and Deardorff (2009) point 
out the importance of a collegial and close working rela- 
tionship among pain practitioners and health care pro- 
viders in general, which gives the institution the repu- 
tation of providing state-of-the-art treatment and offers 
the patient a sense that he or she is seen, known, and 
cared for holistically. Patients seem to appreciate this, 
as may be seen in the results of a telephone survey that 
asked patients, “Do you believe that doctors should join 
their patients in prayer if the patients request it?” to 
which 64% responded yes (MacLean et al., 2003). 

Interdisciplinary pain practices involve many treat- 
ment modalities that see pain and disability as the re- 
sult of intertwining of biological, physical, psychologi- 
cal, and social mechanisms that should be addressed 
together. 

The last 40 years saw Fordyce, Bonica, and other 
clinicians move the pain management field forward 
with clinical and research psychologists onboard. Cross- 
disciplinary interest in pain actually began back in the 
1940s, when Alexander described the psychosomatic 
process and developed the field of psychosomatic medi- 
cine. The discipline focuses specifically on how what 
begins as an emotional or environmental event may be- 
come a physiological one that affects physical health. 
The reverse is also true: what starts out as a physio- 
logical, immune, or biochemical disorder can lead to 
an emotional disorder with social and physical conse- 
quences, all of which exacerbate that original pain or 
disease process. Physical health can affect us emotion- 
ally before we see the physical symptoms, manifesting 
in depression, lack of interest or motivation, and the 
overall sickness response (Chapman & Gavrin, 2008), 
just as emotional stress exacerbates pain and illness. 
The first psychosomatic diseases defined by Alexander 
were irritable bowel syndrome, inflammatory bowel 
disease, ulcerative colitis, asthma, and allergies. Both 
Alexander and Sigmund Freud saw how psychological 
stressors can result in psychogenic pain or conversion 
disorders, although as psychoanalysts, they primarily 
directed their attention to the unconscious suppression 
of emotional issues that patients’ conscious minds could 
not tolerate. Not surprisingly, as the intestinal track is 
so responsive to stress, one of the first cross-disciplinary 
groups to teach psychosomatic medicine was at the 
University of Rochester, where internists such as John 
Romano and George Engel studied GI disorders (see En- 
gel, 1977). 

In the late 1940s, Bonica in Washington and Alexan- 
der in Texas recognized the benefit of several disciplines, 


including mental health professionals, working together 
to resolve chronic pain. In communication with each 
other, the doctors independently set up the first ongo- 
ing groups to tackle pain problems and weathered the 
difficulties of such groundbreaking endeavors. Interest 
grew here and abroad. While the first pain clinic actu- 
ally opened in Japan in 1962, it was Bonica’s (1953) on- 
going dedication to the field that spawned the first mul- 
tidisciplinary approach, which stressed the importance 
of treating and researching the psychological issues re- 
lated to pain. The chronic pain centers in Washington 
and Texas spawned research, teachings, and publica- 
tions, leading to a period of profound growth in multi- 
disciplinary medicine through the 1970s to 1990s. As 
early as 1979, four types of pain clinics were defined: 


Major Comprehensive Pain Center, with the space and 
personnel to evaluate the interactions between the bio- 
psychosocial (biological, psychological and sociological) 
components of chronic pain and develop a treatment plan 
to resolve them [15% of pain clinics in 2001] Comprehen- 
sive Pain Center, with organized space and individuals to 
manage pain, but not to fully evaluate or treat it [28%] 
Syndrome-oriented Pain Center, which lacks the facility 
or personnel to treat all aspects of pain or all types of 
pain, [35%] and Modality-Oriented Pain Center, which 
specializes in treating a certain aspect of pain [22%]. 
(from Loeser, 2001) 


Pisetsky, Keram, and Drossman (1992) describe set- 
ting up an interdisciplinary clinic to diagnose and treat 
functional bowel pain and dysfunction at University of 
North Carolina-Chapel Hill. They point out that such 
collaborations take time to build but eventually become 
more efficient than referring patients from on practice 
to another. They discuss the clinic’s growing pains and 
their acquisition of trust and respect among colleagues 
who learned to feel comfortable with their own ex- 
pertise and ignorance and overcame the temptation to 
scrimp on time by bypassing the interdisciplinary ap- 
proach on busy clinic days. Training included interview- 
ing techniques for the diagnosis of functional disorders, 
along with the psychological, sociological, and family 
dynamics that are interlaced with disease. They initially 
worked with a psychiatrist and later on with a psy- 
chologist. The model is still employed (Gerson & Ger- 
son, 2003). In such clinics that treat chronic pain and 
disabled patients, inadequate compensation and poor 
payers mix, often leading to funding problems. When 
psychotherapy sessions are minimally reimbursed and 
take place according to standard time slots, perhaps 
psychologists’ greatest benefit has to be seen as their 
consultation to physicians. 


While Bonica and others’ ideal was for patients to 
be holistically treated by all disciplines together, a sur- 
vey of self-identified pain clinics shows that (1) psy- 
chological management is still usually done separately 
from medical treatment and (2) that treatment is more 
likely to be interdisciplinary when the pain physicians 
learned that approach during their fellowships. The 
multidisciplinary pain treatment model is described by 
Frey and Fordyce (1983) and by Turk, Meichenbaum, 
and Genest (1983). The interdisciplinary chronic pain 
and rehabilitation model, larger in scope, includes a 
number of specialists (an anesthesiologist, physiatrists, 
physical and occupational therapists, psychologists, 
psychiatrists, nutritionists, and social workers, for ex- 
ample) working toward comprehensive rehabilitation; 
the team is led by one or two people, and team mem- 
bers communicate or consult with one another, work- 
ing or meeting together. Recently, Turk (2007) reviewed 
outcome data for patients receiving care from such pro- 
grams as opposed to other care. He found that pain re- 
duction and activity level of patients in interdisciplinary 
programs were as good as or better than that of patients 
receiving standard medical treatment; that there were 
fewer iatrogenic complications, less medication use, 
and less health care utilization; and that more patients 
returned to work. Other studies compare psychological 
treatment for chronic pain favorably to more invasive 
measures and to opioid use (Brox et al., 2003; Martell, 
O’Connor, Kerns, Morales, Kosten, & Fiellin, 2007; Mer- 
rill, 2003; Turk, 2002). Turk’s (2007) riveting review of 
the statistics on invasive measures showed that 56% 
of surgeries are to correct previous surgical complica- 
tions, 68% of surgical patients report worse pain after 
surgery, 56% say that their symptoms are no better af- 
ter surgery, and 43% of spinal cord stimulator (SCS) 
implantations result in serious complications. A recent 
systematic Cochrane review concluded that cognitive 
intervention combined with exercise is recommended 
for chronic low back pain (van Tulder, Koss, Seitsalo, & 
Malmivaara, 2006). There is also strong evidence that 
intensive multidisciplinary biopsychosocial rehabili- 
tation improves function compared with inpatient or 
outpatient non-multidisciplinary treatments (Guzman, 
Esmail, Karjalainen, Malmivaara, Irvin, & Bonbardier, 
2001). Gatchel and Okifuji’s (2006) review showed that 
comprehensive pain programs incorporating the services 
of physicians, psychologists, and physical therapists 
offer the most efficacious and cost-effective evidence- 
based treatment for persons with chronic pain. This is 
particularly noteworthy in that such clinics usually treat 
the patients with the most serious and complex overlay 
of pathology that their other providers cannot handle. 
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Specifically, Tollison, Kriegel, and Satterthwaite (1989) 
showed that in the group of patients attending a com- 
prehensive pain program, the percent of patients using 
opioids went from 69% to 22% in a year, whereas for 
the ones not attending such a clinic, the percent using 
opioids dropped only from 81% to 75%. Given the neg- 
ative effect of opioids on the body over time, the ben- 
efit of this to health care utilization and well-being is 
extraordinary. In terms of disability, Seres, Painter, and 
Newman (1981) showed that with comprehensive pain 
treatment the percent of patients on disability decreased 
from 70% to 45% and that even the majority of litiga- 
tion cases were closed within 1 year. Return-to-work 
rates following comprehensive pain treatment range 
from 29% to 86%, whereas strictly medical treatment 
rates average 27% (Guzman et al., 2001). A comparison 
study of treatment of low back pain with surgery versus 
comprehensive pain management showed that surgery 
was not cost effective at 2-year follow-up (Rivero-Arias, 
Campbell, Gray, Fairbank, Frost, & Wilson-MacDonald, 
2005), and that there was no better pain relief (Fair- 
bank, Frost, Wilson-MacDonald, Yu, Barker, & Collins, 
2005). Furthermore, there are fewer surgeries for low 
back pain when comprehensive pain programs are avail- 
able (Rasmussen, Nielsen, Hansen, Jensen, & Schioettz- 
Christensen, 2005). 

Most surgeons understand that pathology cannot 
predict pain, and pain physicians are often unable to 
identify the pathophysiology leading to pain. Compre- 
hensive or interdisciplinary clinics are based on the bi- 
opsychosocial understanding of pain and disability as a 
dynamic interaction of physical, psychological, and so- 
cial factors that keep a cycle of misery going. Given the 
evidence, we might expect less invasive and less costly 
treatments to become the preferred option of patients, 
providers, and insurance companies. However, the diffi- 
culty getting third-party payers to reimburse adequately 
for such care has led some comprehensive clinics with 
psychological and physical therapy providers to aban- 
don this therapeutic approach. 


DOVETAILING SERVICES IN 
INTEGRATIVE MEDICINE 


Looking to develop a definition of integrative health 
care, Boon, Verhoef, O’Hara, and Findley (2004) did an 
extensive literature review and described many models 
of integrative programs and clinics in the United States 
and Canada. They saw that services designed to inte- 
grate conventional and alternative medicine were more 
fragmented than seamless, and not ideally effective. 
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They hoped to define components of a model toward 
which medical teams and health care organizations 
could strive. They noted that the term “integrated” may 
imply a one-time service that is completed rather than 
ongoing, and that such programs are more inclined to 
emphasize healing, wellness, and the entire patient than 
conventional services. Therefore the term “integrative 
health care” would be more appropriate than “integra- 
tive medicine.” They noted that while integrative health 
care was of increasing interest among patients, HMOs, 
regulatory bodies (nursing, medicine, and pharmacy), 
health policy makers, and providers who found such 
caregiving more satisfying, few academic programs were 
offering courses on integrating health care services.! 

The actual dovetailing of services (providing several 
disciplines’ services on the same visit) benefits pain pa- 
tients and providers in terms of satisfaction, treatment 
outcomes, and eventual health care costs. For this rea- 
son, I make every attempt to link my patients’ visits to 
their appointments with other hospital providers. Coor- 
dinated visits are beneficial because 


(1) Like patients in primary care, patients often have 
transportation constraints or find it prohibitive to 
return for an office visit with a mental health pro- 
vider. The more disabled the chronic pain patient 


1. As mentioned above, many patients come to primary care 
clinics with mental health needs that are the result of (or lead to) a 
physical illness or pain exacerbation. Growing awareness of this and 
the demand for more efficient hospital models over the last few years 
has led to an integrated care model in primary medicine fields. In 
Vogel, Kirkpatrick, and Fimiani’s (2008) integrated health care model, 
psychologists work as members of a fully coordinated medical treat- 
ment team in shared clinic space, as we do at the University of North 
Carolina Pain Clinic. This provides better care to patients and leads 
to improved patient satisfaction and more job satisfaction for physi- 
cians and saves physician time, which is cost effective for the facility. 
Integrated health care is said to be the preferred model. Two other 
models, the co-location model, in which psychologists and physicians 
work in proximity to one another to facilitate referral, and the consul- 
tant model, wherein the psychologist evaluates patients and shares 
information with physicians, do not allow for the integrated treatment 
described above (Elder, 2008). The barriers to integrated health care 
practice, all of which are relatively easy to surmount, include lack of 
training on the part of physicians and psychologists, rapid turnover 
of providers in a teaching hospital, and difficulty setting up the bill- 
ing mechanism. The demand for integrated health care providers has 
led universities to go beyond their already existing healthy psychol- 
ogy courses and degrees to offer PhD and postdoctoral programs that 
teach psychologists to work in integrated health care. Clinical con- 
ditions commonly treated include substance use and abuse, health- 
compromising behaviors, pain, GI, sleep mood and stress disorders, 
somatization, grief, and crisis management (see Smith & Crockett, 
2008)—all of which present in a pain clinic on a daily basis. In ad- 
dition, many integrated health care psychologists are prepared to see 
inpatients on a consulting basis and to train physicians in the behav- 
ioral aspects of disease and symptom presentation. 
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(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 
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is, the greater his or her ambulation, driving, and 
financial constraints are likely to be. 

Patients and their families often see mental health 
care as unrelated to pain until they learn differently 
from treatment experience. Patients often fear that if 
doctors see emotional factors as contributing to the 
pain, they will no longer take the pain seriously. In 
short, some patients refuse to see a psychologist un- 
less it is programmed into their clinic visit. Research 
shows this to work best when the patient perceives 
a good working relationship between the providers, 
and when the work they do is billed as related to pain 
and physical well-being rather than mental health. 
Opioid use factors into psychology appointment 
scheduling in a number of ways: (1) patients do 
come to get their opioid prescriptions filled, but they 
are less likely than most to honor appointments not 
involving opioid prescriptions, and (2) patients who 
overuse medication and are in jeopardy of being ter- 
minated as clinic patients need comprehensive man- 
agement for addiction and noncompliance. 

The psychological interview can identify behavioral 
or emotional aspects of the pain or medicine regi- 
men that could otherwise be missed, and combined 
appointments give the physician access to that in- 
formation immediately. Realistically, it is difficult 
for providers to contact one another or read e-mails 
about patients in a timely manner. We regularly 
meet in the hallway to exchange information. 
Patients may not tolerate procedures well without 
psychological preparation, which can be done on 
the same day. 

Patients may be willing to tell the psychologist, but 
not the physician, that they have not been or are 
not going to comply with their prescribed medica- 
tion regimens. 

Antidepressants, anxiolytics, and sleep medication 
may be in order, or there may be psychological side 
effects to pain medication, such that prescription 
writing may warrant teamwork. 

Residents and medical students can see the inter- 
disciplinary treatment of pain in action. They see 
how the team interacts with other hospital and 
community clinics and providers in the care of their 
mutual patients. 

The physician may not know he or she needs to con- 
sult with the psychologist until the patient is actually 
in the clinic. New patients may turn out to be compli- 
cated and returning patients may have encountered 
adverse life events since their last visit or may dis- 
close suicidal thoughts or plans. This will be illus- 
trated in the clinical examples presented below. 


(10) Comprehensive treatment can teach patients to see 
pain holistically and to be proactive. A good way 
to get patients on their own treatment team may 
be to offer them the opportunity. A well-known 
pain physician/psychologist routinely screened 
his patients with five questions: “Do you want to 
get rid of the pain?” “Do you want to get rid of 
the pain?” “Do you want to get rid of the pain?” 
“Would you be content to be rid of half the pain?” 
and—most significant—“Are you willing to be the 
agent to getting rid of the pain?” (Dubin, 1995). 

(11) Interdisciplinary providers who talk together have 
patients who feel well cared for and heard. Re- 
search shows that patients are more content with 
health care providers who evaluate the treatment 
they are giving them, and peer review counts to- 
ward that. In the end, our patients market our ser- 
vices for us. 

(12) It can be grievous over time for medical and men- 
tal health providers to work with patients who are 
suffering and cannot get well, but it is easier when 
the treatment environment is compassionate, and 
when there is mutual support among providers. 
Physicians do report appreciating the presence of 
a psychologist teammate in their clinics. 


Providing continuous behavioral medicine care 
can be challenging in when physicians rotate through 
the clinic on varying weekdays and when the rate of 
walk-in visits is high. Coordinating schedules requires 
extra time, personal flexibility, and commitment to pro- 
viding the service. The solution is for the psychologist 
to be on-site and have a flexible appointment template 
to fit around the schedules of the physicians, who co- 
ordinate their schedule with nurses, X-ray equipment, 
and the like, and who undoubtedly are the primary rev- 
enue generators. 


COMPREHENSIVE PSYCHOLOGICAL 
TREATMENT IN THE PAIN PRACTICE 


The Pain Psychologist 


The Accreditation Council of Graduate Medical Edu- 
cation understands that clinics differ and encourages 
them to train fellows and practice chronic pain behav- 
ioral medicine according to the strengths and staffing 
of their institutions. My particular background includes 
public health, community psychology, child abuse and 
trauma, Ericksonian hypnotherapy, consultation/liaison 
work, and personal coaching. Noisy or hectic hospital 
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settings with frequent interruptions and scheduling 
changes, a fast-paced schedule, and multiple agendas 
necessitate multitasking in the clinic and amendments 
to usual treatment protocols. Psychotherapeutic tools 
should include brief therapy, hypnotherapy, CBT, in- 
sight therapy, patient education, career counseling, and 
addiction counseling, with attention to suffering and a 
positive mind-set. I coordinate with community mental 
health care providers wherever possible. Again, other 
clinics have different models. 

In most academic hospitals, psychologists with 
PhDs independently bill for services and teach in res- 
idency and fellowship programs; as their salaries are 
usually lower than physicians’, they generate less rev- 
enue but are also less of a financial risk to the institu- 
tion. Medical departments’ billing systems need to be 
set up with a procedure and diagnostic codes and meth- 
ods of securing authorizations for treatment, without 
which the psychologist’s services are not cost effective. 
A clinic coordinator who is knowledgeable about mul- 
tidisciplinary billing, authorizations, and patient flow is 
invaluable and may make or break the collaboration. 


The Pain Psychology Office 


Offering pain therapy in the setting where the pain is 
medically treated helps the patient understand the con- 
nections among the emotional, behavioral, and physi- 
cal aspects of his or her problems; it also takes away 
the stigma of seeing a “shrink,” who now is labeled a 
pain practitioner. Sessions in the office are a “timeout in 
space,” a sort of sacred space in the clinic. Our psychol- 
ogy office was carefully designed to feel comfortable, 
emotionally safe, and inviting in a way that promotes 
relaxation. The office contains healing stones, aromas, 
and soothing tapes to make the therapy experience 
richer. There is also a lending library of books and other 
educational materials. The office door is soundproof to 
prevent distractions and ensure confidentiality. Located 
in the clinic near the physicians’ workroom, curbside 
consultation is relatively easy, and it is clear to patients 
that we are interdisciplinary. 


BEHAVIORAL MEDICINE SERVICES 


Treating Preexisting or Concurrent 
Pain-Related Trauma 


Any traumatic event can exacerbate a chronic pain. 
When patients come to clinic with a sudden increase 
in pain, a psychologist can often help them identify and 
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resolve the triggering event and use it as an opportu- 
nity to teach them how to keep their bodies calm in the 
wake of trouble. This was important in the case of a 
28-year-old new mother with Crohn’s disease. She had 
been in remission for some years but had an exacer- 
bation that led to surgery when her newborn son was 
diagnosed with a life-threatening disorder that required 
24-hour monitoring. Therapy for pain, stress, and life 
management helped her handle stress, grieving, and re- 
ality; she learned to relax her body so that her surgical 
wounds could heal. 

As mentioned before, a high percentage of chronic 
pain patients have histories of trauma and/or PTSD. 
They may have worked through the trauma success- 
fully only to have chronic pain trigger their sense of 
vulnerability and powerlessness, which can exacerbate 
their pain. For example, a 54-year-old female patient 
was managing chronic pain, poverty, and the loss of 
her husband fairly well until she lost three more fam- 
ily members to murder. She then experienced a severe 
bout of a painful skin disorder. Unable to drive in that 
condition, she requested a phone consultation with the 
psychologist. 

The following patients saw a pain physician rarely 
but saw the pain psychologist regularly for treatment. 


(1) A 38-year-old was referred to the psychologist when 
he developed incapacitating chest pain. He had left 
his long-time job to become a fireman after 9/11 but 
soon after suffered two heart attacks. A shunt pro- 
cedure left him with a muscle spasm near the heart 
that hurt and frightened him daily. His body was 
so tense it seemed to reverberate with every word 
he spoke. In reviewing his life events, we identi- 
fied earlier sources of his anxiety and tension even 
before the heart attacks had become a way of life. 
Up to then, his refuge from stress had been work. 
Now that he was disabled, he feared death, had lost 
his life purpose, and had forgotten how to relax. 
During therapy sessions we used a CD of shaman 
drum music that matches the natural harmonies 
of the brain; he learned self-hypnosis for pain and 
anxiety management and completed treatment in 6 
sessions. 

A 47-year-old male patient was referred to the psy- 
chologist because his edgy and anxious behavior 
frightened the staff. He had active Crohn’s disease, 
a violent temper, a tumultuous marriage, sleep prob- 
lems related to PTSD, a long-standing social anxiety 
disorder, and pain from surgeries at multiple sites. 
We coordinated his visits with his gastroenterology 
appointments and addressed symptoms of PTSD 
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from war and physical child abuse. When he had 
better control of his behavior, he was referred to 
a pain physician for epidural injections and opioid 
medication. 

A 52-year-old female was referred for CRPS-related 
foot pain after an injury. A high-functioning pro- 
fessional, she also had diabetes, high cholesterol, 
asthma, allergies, high blood pressure, irritable 
bowel syndrome, and fragile bones. We addressed 
family and sexual dysfunction, relationship prob- 
lems with others, and development of a healthier 
lifestyle, interlaced with psychotherapy specific to 
her history of child sexual abuse. She came weekly 
at first and then less frequently over 3 years, during 
which she discontinued her blood pressure, choles- 
terol, allergy, and asthma medications; attain nor- 
mal weighted; and learned to control her diabetes 
through her diet. Astoundingly, a subsequent bone 
density test showed normal bone density in the 
foot with CRPS. Medications and procedures alone 
could not get her there, making therapy both cost 
and time effective. 

Pain is sometimes a body memory that marks the 
spot where there is unfinished social or emotional 
business. A 38-year-old professional presented with 
shoulder pain and numbness in his dominant arm. 
Therapy revealed that he felt powerless in regard to 
helping his father, who had dementia, and in his 
desire to leave his lucrative profession. Once the 
mind-body connection was identified, he began to 
work on these life issues and his pain and weakness 
went away. Another patient presented with shoulder 
pain that originated after a battle wound, but there 
was no diagnosis to explain the pain symptoms and 
location. He also demonstrated extraordinary pain 
tolerance and there were hints of dissociation in his 
presentation. Underneath the battle wound was the 
buried memory of physical child abuse, which had 
resulted in two previous injuries to that arm. He 
processed this in therapy, and medical management 
of the pain was no longer necessary. 
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Finally, patients who fear needles or who have 
had traumatic experiences with injections, invasive 
procedures, or surgeries may look upon them with 
trepidation. A psychologist can treat fear of needles; 
psychologically prepare the patient for steroid injec- 
tions, nerve blocks, or other procedures; or even use 
hypnosis or relaxation techniques in the procedure 
room to help the patient through it. This is a billable 
outpatient service that facilitates an important and lu- 
crative medical one. 


PSYCHOLOGICAL TESTING 


Many practitioners find that assessment tools are an ef- 
ficient way to get to know pain patients. Such tools can 
indicate what issues may hamper pain management 
treatment and also help predict the success of certain 
medical treatments. Standardized tools for assessment 
of pain include the Symptom Checklist 90-revised 
(Derogatis, 1994), a self-report measure assessing fac- 
tors such as somatization, obsessive-compulsiveness, 
interpersonal sensitivity, mood, paranoia, and psycho- 
sis. The West Haven-Yale Multidimensional Pain Inven- 
tory (Kerns, Turk, & Rudy, 1985) measures patients’ 
self-reported responses to their pain, their activities of 
daily living, and their significant others’ reactions to 
their pain. The Millon Behavioral Medicine Diagnostic 
(Millon, Antoni, Millon, & Davis, 2003) assesses psychi- 
atric states that interfere with pain coping, specific cop- 
ing styles, lifestyle and daily habits, and other psycho- 
social variables. The Beck Depression Inventory (Beck, 
Brown, & Steer, 1996) is a quick and efficient way to 
assess mood. 


SCREENING FOR USE OF MORPHINE 
PUMPS AND SPINAL CORD 
STIMULATORS 


Implanting morphine pumps or SCSs is often last a re- 
sort for pain management. As there is surgical risk put- 
ting them in and removing them, the stakes are rather 
high when appropriate patient candidates are chosen. 
Third-party providers usually require a psychological or 
psychiatric evaluation before they will reimburse SCS or 
pump placement, as research shows less success with 
pain relief in patients with psychopathology or mood dis- 
orders. Panic and conversion disorders in patients who 
receive pumps or stimulators can result in complica- 
tions or wasted effort (Sheu, Gollog, Esteban, Podder, & 
Cruciani, 2006). As easy as it may seem to coordinate 
evaluations and care with mental health providers out in 
the community, communication with off-site clinicians 
is not immediate, and reports may not directly address 
the physician’s exact question. Another advantage to 
having the screening done in the clinic is that a patient 
who does not pass the screening may get therapy and 
receive the implantation later. Also, since pain doctors 
often acquire SCS and pump patients for the long term, 
while the patients are becoming eligible for the implant, 
providers have the added opportunity to find out how 
well they will fit into the practice long term. 
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A 32-year-old woman came for an SCS screening 
with a diagnosis of bipolar disorder and a substance 
abuse history. She had low back pain and pain in one 
foot shooting up her leg, and her hands hurt. On the 
first visit, she disclosed a history of incest, a recent di- 
vorce, and an enmeshed family situation wherein she 
and her abusive brother, who was an active substance 
abuser, were still dependent upon their parents; both 
siblings had substance abuse histories. In treatment, we 
addressed the psychosomatic aspects of the hand and 
foot pain. As we worked through her history of incest 
and the substance abuse stemming from it, I worked 
with her local physician and psychiatrist to arrange for 
ECT for depression and pain. Her hand pain and some 
leg pain resolved with the ECT, and then her pain physi- 
cian continued to explore the organic back pain. She did 
not, after all, receive a stimulator, but she did learn to 
differentiate pain from misery and resolved some fam- 
ily issues. The case points out some of the complexi- 
ties of pain: that (1) emotions are felt first in the body, 
(2) there are body memories of pain that are stronger 
and longer lasting than cognitive memories, (3) every 
posture is a figure of body language speech from the un- 
conscious mind, and (4) metaphors referring to physi- 
cal actions or the body have primitive roots but describe 
timely physiological connections. 

Another advantage to in-house screening for im- 
plantable devices is that when occasional complications 
arise, such as a surgical mishap or a perioperative inpa- 
tient crisis, there is someone on hand who knows the 
patient well. Both can occur (and have), and in some 
cases the psychologist can, with sensitive patient care, 
avoid the unnecessary hospital patient relations crisis 
or legal action. Also, recently, a 50-year-old female in 
the midst of an SCS trial lost her job of 29 years. In her 
shock, her pain exacerbated and she asked to discon- 
tinue the trial, which was otherwise successful. I was 
able to see her immediately to resolve the exacerbation 
and handle her distress. 


PAIN MEDICATION MANAGEMENT, 
SUBSTANCE ABUSE, AND ADDICTION 


As depression, anxiety, and chronic pain work cyclically, 
potentially causing and increasing one another, and as 
the perception of pain is so closely linked with emo- 
tions, most chronic pain patients are on psychotropic 
medications at one time or another. Interestingly, most 
medications to relieve pain, other than non-steroidal 
anti-inflammatory drugs, are psychotropic in nature. 
The psychologist may suggest such medications to the 
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prescribing physician and can alert the physician about 
subsequent side effects, compliance, improvement, and 
medication abuse. 

Pain patients’ need for opioids is complex; screen- 
ing for substance abuse potential is beneficial to keep- 
ing order in the clinic and to helping patients get good 
care. Research shows that a history of substance abuse 
leaves one vulnerable to opioid medication overuse 
in the future, and so might destitution itself (Salsitz, 
2004). They can also lead to poor self-care and poor 
compliance with medication regimens. The psychologist 
can (1) assess patients’ likelihood of substance abuse, 
(2) help patients with compliance, (3) refer patients 
who inadvertently become substance abusers for con- 
current treatment, (4) identify those patients who may 
need high doses of opioids due to their personal bio- 
chemistry or their trauma backgrounds, and (5) help 
decide when and how to terminate noncompliant pa- 
tients. Our hospital has an alcohol and substance abuse 
treatment program (ASAP), where patients can receive 
individual and group counseling. The clinic’s working 
relationship with the ASAP allows patients to attend 
that program and still maintain their status in the pain 
clinic. Otherwise, patients are referred to local mental 
health or methadone clinics. 

There are some measures designed to assess risk for 
opioid medication misuse among chronic pain patients, 
such as the Pain Medication Questionnaire (Holmes, 
Gatchel, Adams, Stowell, Hatten, Noe, & Lou, 2006) 
and the Current Opioid Misuse Measure for patients 
on long-term opioid therapy (Butler, Budman, Fernan- 
dez, Houle, Benoit, Katz, & Jamison, 2007). All patients 
prescribed opioids should be educated on addiction, 
pseudo addiction (drug seeking for pain relief rather 
than reasons of addiction), tolerance, dependency, and 
withdrawal symptoms. The psychologist can help the 
physician differentiate addictive, pseudo-addictive, and 
tolerance behaviors from one another. 

One addiction is often an indicator of others, and 
they are often difficult for physicians to discover during 
clinic visits. A 46-year-old former alcoholic with chronic 
pancreatitis was being considered for a morphine pump; 
she was at risk of medication misuse. Her pain bouts 
appeared to trigger panic, which would result in a cycle 
of vomiting and wrenching that worsened the entire 
condition and led to multiple ER visits for pain medica- 
tion. One day she presented to clinic vomiting and in 
pain. We used mild hypnosis and IV phenergan, which 
effectively resolved the problem. She subsequently un- 
derwent psychotherapy for anxiety, learning breathing 
and relaxation techniques as an antidote to the cycle, 
and she was prescribed anxiety medication to use at 


the earliest onset of pain. When she subsequently “bor- 
rowed” street drugs, she was referred to a local sub- 
stance abuse clinic for group treatment and toxicology 
screens. She now attends a treatment program. This 
was a complicated patient for us to manage, but doing 
so reduced overall health care costs and resulted in her 
getting the right care. 


LIFESTYLE CHANGES AND 
ADJUSTMENTS AND OVERALL 
HEALTH CONCERNS 


We address lifestyle changes that commonly accom- 
pany chronic pain, including loss of social contacts, 
poor sleep, lost sense of purpose, and reduced exercise 
and outdoor time. Sometimes lifestyle plays a very large 
part in (1) how patients became ill or injured in the first 
place, (2) why they don’t heal, (3) why they are miser- 
able or suffering, or (4) why their immune systems are 
compromised. Preexisting habits that could make things 
worse or that work against healing include heavy smok- 
ing, food addictions, and even certain exercise patterns. 
The ideal clinic might include a smoking cessation pro- 
gram offering ongoing support and a stricter policy for 
nicotine abstinence. Again, pain is an interpretation of 
and response to a physiological signal and the suffering 
is optional. Recent research shows the positive effect 
on the body of feelings such as hope, gratefulness, and 
forgiveness, so positive attitude is always addressed. 

Medical treatment itself sometimes leads to prob- 
lems. Pain medications, particularly opioids, can com- 
plicate life even more, with, for example, bowel dysfunc- 
tion, changes in sexual functioning, memory loss, and 
cognitive impairment. Also, patients vary in their will- 
ingness and ability to comply with standard prescribed 
treatments, and they fare best with a little coaching 
or monitoring or an individualized plan so that they 
have reachable goals that correspond to their interests, 
strengths, and current condition. 


ALTERNATIVE MEDICINE REFERRALS 


To go beyond the work I do with patients on self-care, 
I keep a list of alternative medicine practitioners who 
work well with consulting providers, including physical 
therapists (water therapy, Feldenkrais method, cranial 
sacral therapy, and myofascial release); chiropractors; 
acupuncturists; and energy therapy, Reiki or healing 
touch, and massage practitioners. Such a list can make 


the difference as to whether patients actually call such 
practitioners and whether they have success. With pa- 
tients who live outside the local area, we often get on 
the computer together to find practitioners. Please note 
that it is both wise and courteous to check with the 
treating surgeon or pain physician beforehand. 


HYPNOSIS TO TREAT THE PAIN 


Integrating hypnosis into other disciplines, including 
pain management, is the subject of another chapter in 
this book. Hypnosis actually began in medical practice 
as a way to improve mortality of surgical patients before 
anesthetics and analgesics were perfected, and it has 
been used for many years to help patients alter, modify, 
diagnose, and alleviate pain; increase it; or forget to 
notice it. Hypnotherapy is relaxing and comforting and 
can simultaneously change the cognitive and physiolog- 
ical responses to nociception (alleviate pain), promote 
healing, and introduce strategies to manage future pain 
better, all with the same cost-effective application. For 
a detailed description and review of hypnosis for pain 
management, see Hernandez (2010). 


PREPARATION FOR SURGERY 


Wherever there is surgery, there is likely to be pain. 
Numerous studies have shown that patients who are re- 
laxed, ready, informed, and in a positive frame of mind 
regarding their upcoming surgery do better than those 
who are not (see Devine, 1992; Johnston & Vogele, 
1993). Stress itself has an impact on wound healing 
(Kiecolt-Glaser, Marucha, MacCallum, & Glaser, 1998), 
but stress can be minimized when the patient under- 
stands the procedure and course of healing, and when 
he or she resolves worries that he or she and the sur- 
geon may not have discussed. Perioperative psychologi- 
cal preparation is cost effective for patients and their 
hospitals, as it often leads to decreased need for pain 
medication, shorter inpatient stays, and fewer surgical 
complications, including less blood loss (Montgomery 
et al., 2007). Comfort level with surgery may be most 
important in the case of abdominal, genital area, head, 
or neck surgery, as we know that even under general an- 
esthesia, at some unconscious level the patient is aware 
of what goes on in the surgical suite. Deardorff and 
Reeves (1997) recommend a detailed initial assessment 
of the patient and describe a CBT approach to prepare 
patients for surgery. Hypnotic preparation (see Kessler, 
Kessler, & Dane, 1996) has the advantage of targeting 
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the surgeon-specific and surgery-specific experiences, 
and reframing them positively at the unconscious level. 
Hypnosis also successfully targets pre- and postopera- 
tive anxiety, blood pressure, patients’ sense of control 
over their feelings (Hart, 1980), pain, nausea, vomiting, 
blood loss, both objective and subjective wound heal- 
ing (Gurgevich, 2003), hospital stays, and pain medica- 
tion use (Lobe, 2006). In selected cases, hypnosis may 
be the only anesthesia. Kessler et al. (1996) highlight 
the need to dispel patients’ expectation of negative sur- 
gical outcomes that come from previous negative expe- 
riences of either the patient or those close to him or her. 
A combination of both CBT and conversational hypno- 
sis may be most cost effective (Kessler, Dane, & Galper, 
2002), and this may be conveniently done in the pain 
or surgery clinic. 


BIOFEEDBACK TO TREAT THE PAIN 


Biofeedback provides the patient with real-time feed- 
back about physiological mechanisms related to their 
pain that are within their control. Biofeedback machin- 
ery most commonly measures muscle tension, blood 
flow, brain waves, and heart rate. Some psychologists 
are biofeedback technicians and effectively combine 
the two services. Chronic pain is always a psycholog- 
ical event, and when one learns to release the pain, 
thoughts, emotions, and even flashbacks may surface. 
Unfortunately, there are reimbursement issues with bio- 
feedback, and only certain diagnostic codes and certain 
types of pain are covered by the major insurance car- 
riers. Yet in addition to providing pain relief, it has no 
side effects and teaches the patient to heal his or her 
own pain. 


CURBSIDE SERVICES TO OTHER 
MEDICAL PROVIDERS 


Our pain clinic is housed in a treatment center that 
houses neurosurgeons, orthopedic surgeons, physical 
medicine and rehabilitation doctors, and physical thera- 
pists so that we may work in a multidisciplinary fash- 
ion, making referrals and consultations to one another. 
The center shares staff, and often the psychologist as 
well. The physical therapist also sees a wide variety of 
patients and occasionally encounters one who would 
benefit from counseling, health coaching, or therapy, 
such as a 45-year-old woman he referred to me for help 
with anger management. Her anger seemed to exac- 
erbate her neck and shoulder pain, and work issues 
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exacerbated shoulder tension and impeded healing of 
her neck injury. Therapy allowed her to work through 
buried memories triggered by the pain she experienced 
while working, including a near-death experience from 
early childhood that involved neck pain. The surgeons 
also call on psychologists for various reasons. Research 
shows that surgical outcome improves when patients 
are surgically prescreened for psychosocial problems 
and health-compromising behaviors. Some patients 
need assistance coping with failed surgeries and others 
encounter addiction problems from pain medicine. One 
surgical candidate was found to have a cocaine addic- 
tion that needed resolution before surgery (anesthesia) 
would be safe. The psychologist counseled her and then 
referred her to the ASAP. 


OCCASIONAL DAMAGE CONTROL 


Psychologists are sometimes more effective at quelling 
violent behavior and resolving disagreements than secu- 
rity guards, and calming slightly agitated patients clears 
the path for physicians to spend their time on medical 
issues. While such seemingly primitive outbursts occur 
in any clinic, they often bespeak the helplessness and 
despair that chronic pain patients can feel. For example, 
a 50-year-old male patient had a miscommunication 
with his physician and ran out of the clinic, exhibiting 
bizarre and frightening behavior in the waiting room. 
He himself asked to see the psychologist and calmed 
down when he put his distress into words. Chronic pain 
patients who express suicidal thoughts are always as- 
sessed before they leave the clinic. This is usually cost 
and time effective, and kinder than sending them to the 
crisis service or to the ER, voluntarily or involuntarily. 


INPATIENT PAIN CONSULTATION 


On any given day, there are inpatients whose healing 
is impeded by distress that manifests as pain. They of- 
ten need help adjusting to their disease or healing pro- 
cess or they are traumatized by the events that brought 
them to the hospital. These patients do not fall under 
the scope of a psychiatry consult service, the primary 
function of which is to evaluate psychiatric status and 
recommend psychotropic medication, or of the social 
workers, who plan for outpatient care. For example, a 
30-year-old mother with Crohn’s disease was taking an 
excessive amount of pain medication and refused to go 
home even though she was ready for discharge. She dis- 
closed to me that she no longer loved her husband and 


was unwilling to go live with her parents, who were 
poised to care of her and her son; this was a psycho- 
logical issue, not a medical one. This patient was on a 
surgery ward, where physicians are less accustomed to 
addressing such mental health issues, and where the 
consultation was that much more welcome. 


CHRONIC PAIN THERAPY GROUPS 


Research shows therapy and educational groups to be a 
time- and cost-effective route to pain management. The 
format is usually 6-12 sessions and teaches pain man- 
agement skills such as relaxation, self-hypnosis, main- 
taining a positive attitude, and talking to the family 
about pain; sometimes the groups include the spouses. 
Most pain management groups use CBT, but Brown and 
Fromme (1987) and Spira and Speigel (1992) describe 
successful hypnotherapy models. Keefe, Beaupre, and 
Gil’s (1996) group model includes training in coping 
skills, relaxation, self-pacing of physical activity, and re- 
lapse prevention. LeFort et al. (1998) provided 6 sessions 
addressing exercise, depression, nutrition, and problem 
solving, with time for interchanges with other chronic 
pain patients. Groups vary according to the amount of 
education, psychotherapy, and social support they pro- 
vide. Rehabilitation programs are often in-house or run 
from 9 am to 5 pm for 3-6 weeks. Psychological pain 
management tools and other topics discussed in this 
article are interspersed through treatment programs, 
which may include physical and occupational therapy 
and career skills. 

Outpatient groups are much best utilized when 
patients live near the facility, as travel is often pain- 
ful and expensive for disabled patients. If attendance is 
low or unpredictable, individual sessions can be offered 
following the same format. We designed a 6-session 
program for spine patients that included back care and 
information about physical therapy, and a 10-session 
self-hypnosis program for chronic pain patients. 


APPLICATIONS AND CASE STUDIES 


The purpose of this chapter is to describe interdisci- 
plinary pain medicine and the role of psychology in 
chronic pain management. To demonstrate what a pain 
psychologist in a state hospital may do on a daily basis, 
the following section outlines the clinical care I gave 
to chronic pain patients on the day before and the day 
after I began this chapter. In all, I saw 12 patients in 
conjunction with their other providers, and 3 others 


who are clinic patients but did not see their physicians 
that day. 


(1) 


(2) 


(3) 


(4) 


(5) 


A 45-year-old man is being screened for an SCS. 
He is also being tapered off high doses of opioid 
medication prescribed by other providers and is 
being treated for obsessive-compulsive disorder 
and depression. He is monitored for low testoster- 
one and is offered regular psychotherapy for life- 
style management. Depression triggers the desire to 
be active, but activity triggers pain and anxiety. He 
is currently learning self-hypnosis to manage both 
pain and mood swings. There is ongoing communi- 
cation among his providers. 

A 52-year-old active military woman who has had 
two spine surgeries here in the past 2 years was 
referred for treatment of depression. She still has 
disabling arm and hand pain and an immune sys- 
tem disorder. She is depressed about the outcome 
of her surgeries and is benefiting from counseling, 
support through her retirement process, and case 
management, as she sees many providers. 

A 76-year-old woman who presented with chronic 
arm pain after a routine allergy shot was referred 
for psychological pain management, with suspicion 
of somatization. She actually has nerve damage. 
She also suffered the loss of a child and many other 
traumas in her life for which she has never been 
treated. I have seen her monthly since she came to 
clinic 5 years ago. I referred her to the ear, nose and 
throat specialist regarding dizziness, which was the 
first symptom of a brain tumor, and managed her 
care with the physicians who treated the injuries 
from two falls, her allergies, and interstitial cystitis. 
Obviously, she experienced many lifestyle changes 
through these years. 

A 45-year-old woman initially sought help manag- 
ing work responsibilities in the wake of chronic back 
pain, but since that time she has suffered a 1-time 
addiction to oxycontin; a hysterectomy, which led 
to major depression; and narcolepsy due to high 
doses of pain and psychotropic medications. She 
has done very well with combined psychotherapy 
and pain management and is happy with her family 
life and the adjustments she has made. She is cur- 
rently on a weight loss program. 

A 60-year-old walk-in patient has back pain, dia- 
betes, and high blood pressure and is morbidly 
obese. She has had a negative outcome from sur- 
gery and is considering a lawsuit. We are working 
on improving her relationship with her surgeon, her 
health-compromising behaviors, and her depres- 


(6) 


(7 


a) 


(8) 


(9 


paw 


(10) 


(11) 
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sion. She is intellectually challenged, which ham- 
pers her communications with providers and her 
compliance with treatment. 

A 45-year-old woman was referred by another 
clinic when she disclosed that she has been danger- 
ously abusing her pain medication and asked for 
help. I arranged a medical consultation regarding 
her withdrawal symptoms and pain medications 
and arranged care through ASAP. This eventually 
resulted in an inpatient stay and continuing sub- 
stance abuse support, as well as some marriage 
therapy regarding family adjustment to her pain 
and her husband’s addictions. 

A 45-year-old woman is brought down the hall by 
her spine surgeon. She was under consideration 
either for surgery or for an SCS for her back pain, 
but on this day she is very distraught. During the 
visit she disclosed a distressing family disagree- 
ment, her son’s cancer diagnosis, and feelings of 
vulnerability due to the pain. 

A 50-year-old highly functional woman was origi- 
nally referred by the physical therapist, who was 
concerned about the patient’s adjustment to her 
medical condition and her noncompliance with 
her exercise program. Since then she has been 
working through a history of physical child abuse 
and adult emotional abuse and has made many 
lifestyle modifications to improve her productivity 
and overall well-being. 

A 40-year-old woman now working in another state 
began seeing me while on disability for 2 years 
with back pain and an anxiety disorder. During 
that time we addressed the sources of the anxiety 
and worked through some family stressors, and 
she had an SCS implanted. This visit is a physi- 
cal and mental health checkup. We are all proud 
of her recovery and the hard work she has done 
with us. 

A 45-year-old man who is an engineer with an 
anxiety disorder and phantom limb pain has lived 
with his parents under highly stressful conditions 
for several years. A former substance abuser, he 
was referred for pain management while he was 
an inpatient healing from bedsores. He is highly 
motivated because he is aware of both the effect 
of his anxiety on his pain and his inappropriate 
desire for opioid medication. 

A 48-year-old man is a long-standing clinic patient 
with back pain and depression subsequent to treat- 
ment for alcohol abuse. He failed two urine toxicol- 
ogy screens and eventually admitted to substance 
abuse. He remained in treatment with ASAP and 
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with me until he regained the clinic’s trust that he 
would no longer abuse medications. He appreci- 
ates his checkup with me every few months. 

(12) A 21-year-old college student has debilitating low 
back pain that eludes clear diagnosis. He has a 
complicating immune disorder acquired abroad, 
and a strong desire to achieve more than he can 
with chronic pain. He cannot sit long enough to 
attend class, and his social activity is curtailed. We 
have addressed many lifestyle issues and have fa- 
cilitated referrals through the medical system. He 
has learned self-hypnosis for pain management and 
anxiety control. Although his physical condition re- 
mains unchanged, he is doing better socially and is 
now poised to graduate and take a full-time job. 

(13) A 50-year-old woman’s pain physician brought her 
down the hall when he discovered that she was 
2 months short of her pain medication supply. She 
is on disability for anxiety and neck pain. She be- 
came distraught and told him that she had a suicide 
plan. She and I discussed the many ongoing family 
crises of late, including her child’s substance abuse 
and theft of her medication, and her physician and 
I developed a care management plan. 

(14) A pain physician brought a 56-year-old patient 
down the hall; she was distraught, complained of 
an inability to eat due to nausea, and had used up 
her supply of pain pills due to consistent vomiting. 
Formerly a substance abuser, she is grieving the 
recent loss of both parents and has ulcer disease. 
There were several issues to address on this visit, 
but she was able to quell her anxiety and drink a 
milkshake with me before leaving the hospital. 

(15) A 25-year-old patient was referred to me by the 
Employment Security Commission for evalua- 
tion and subsequent treatment. He was originally 
denied medical care for neck and back pain and 
subsequently suffered spinal cord damage and 
depression. I have managed his care for injury- 
related illness and pain. He is responsive to psy- 
chological pain management and therapy, is 
rebuilding his trust in the medical system, and has 
started a home business appropriate for his medi- 
cal condition. 


PAIN PSYCHOLOGY NETWORKS 
Finding Training and Finding Patients 


Psychology postdoctoral training in pain management 
is available for psychologists through pain clinics across 


the country and can be found in the APA’s monthly 
Monitor employment advertisements. The American 
Society of Clinical Hypnosis and the Society of Clinical 
and Experimental Hypnosis are two professional orga- 
nizations devoted to training and perfecting the practice 
of hypnosis in medicine. There are regional weekend 
workshops offered around the country, and the annual 
meetings offer numerous workshops on pain manage- 
ment for beginning and advanced students. Pain psy- 
chology is not currently a division of the APA and there 
are no board exams specific to the discipline. 

Psychologists who are not in a hospital setting often 
advertise their specialty in the treatment of pain through 
the media, or they work with their local surgery, family 
medicine, or internal medicine practices to get referrals. 
Some pain clinics have full-time psychologists and oth- 
ers borrow private practice psychologists part-time. On 
this day, there are 18 positions advertised online; some 
are postdoctoral positions for psychologists and some 
are available to social workers and psychiatric nurses 
as well. All are advertised by multidisciplinary medical 
practices. 

Interdisciplinary medicine not specific to pain is 
a burgeoning specialty; currently the APA and the Na- 
tional Register of Health Services Providers in Psychol- 
ogy are recognizing the importance of cross-disciplinary 
care (see numerous articles on this in the 2007 and 2008 
issues of the Monitor and the Register). Pre- and post- 
doctoral programs are offered at the University of Ari- 
zona and at sites mentioned in the Register. To be sure, 
the work will always be challenging and rewarding and 
the learning curve steep, but psychologists in this role 
facilitate the success of many on a daily basis. 
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This chapter has two goals: to provide the reader with a 
general awareness of traumatic brain injury (TBI), mild 
in particular, and the multiple complex issues involved 
in this area, and to offer a detailed understanding of the 
role of quantitative electroencephalography (qEEG) in 
the assessment and treatment of the cognitive deficits of 
the TBI patient. Sections I-IV address the first goal. Sec- 
tion I discusses definitions, sports, vulnerable groups, 
the concept of spontaneous cure, and roles of loss of 
consciousness and post-traumatic amnesia criteria. Sec- 
tion II addresses the biomechanics of a TBI. Section III 
discusses the physical damage to the brain caused by 
the TBI as measured by modern medical imaging. Sec- 
tion IV reviews the neuropsychological and emotional 
results of a TBI that may be clinically manifested in a 
patient. 

The second goal is addressed in section V, which 
discusses the scientific basics of qEEG technology, de- 
velopment of the technology over the past two decades, 
and its application in the assessment of the TBI patient. 
The coordinated allocation of resources (CAR) model 
of brain functioning, which employs a cognitive chal- 
lenge or activation method, is discussed in the context 
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of how a TBI specifically affects brain and cognitive 
functioning. An example of the differences between the 
normative and the TBI response patterns are presented 
in detail for the cognitive task of auditory memory. We 
review the results of rehabilitation efforts employing 
the CAR model, which have proved to be dramatically 
superior to the minimal results of traditional cognitive 
rehabilitation models. 


SECTION | 


Definition, Measurement and Incidence/ 
Prevalence of TBI 


TBI is a major medical, social, and financial problem in 
the United States. The annual cost of 1.5 million cases 
is $60 billion dollars. Causes of TBI include motor vehi- 
cle accidents, assaults, sports activities, falls, and blast 
injuries in the Iraq war. The most prevalent type of TBI 
is mild TBI, which doesn’t involve prolonged periods 
of coma. 
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Definition of TBI 


The Centers for Disease Control and Prevention (2008) 
defines traumatic brain injury (TBI) as a blow or jolt to 
the head or a penetrating head injury that disrupts the 
normal function of the brain, which results in concus- 
sion (functional deficits) or contusion (bruising). The 
blow or jolt can be a direct impact or non-impact event, 
such as whiplash. The severity of a TBI may range from 
mild to severe. The signs can be subtle, and symp- 
toms may not appear for days or weeks or may even 
be missed, as individuals may look fine even though 
they act or feel differently (Centers for Disease Control 
and Prevention, 2008). The World Health Organization 
(1992) codes the injury in the International Statistical 
Classification of Diseases and Related Health Problems 
as ICD-S06, intracranial injury. 

The most prevalent finding of TBI is mild TBI 
(MTBI), which is estimated to constitute 70%-90% 
cases of TBI (Torg, 1991). The Centers for Disease Con- 
trol and Prevention (2008) indicated that MTBI is an 
injury to the head as a result of blunt trauma or accelera- 
tion or deceleration forces that result in either observed 
or self-reported conditions of confusion, disorientation, 
memory dysfunction, or loss of consciousness (LOC). 
Recent definitions of MTBI formulated by the Depart- 
ment of Defense and the Department of Veterans Affairs 
(Helmick et al., 2006) are consistent with national defi- 
nitions (Borg et al., 2004; Centers for Disease Control 
and Prevention, 2003). 

The clinical diagnosis and classification of mild 
TBI are based on several factors, including whether the 
length of the LOC is less than 30 minutes and whether 
post-traumatic amnesia (PTA) is greater than 24 hours, 
in addition to physical and neurological examinations 
(Borg et al., 2004). As we discuss, the criteria of LOC 
and PTA present some problems in diagnosis of TBI and 
are not always useful or clear indicators of possible cog- 
nitive effects of a MTBI. The classification of compli- 
cated MTBI has been used in cases with neurological 
deficits that are evident on neuroimaging procedures. 


Measurement of TBI Severity 


Scales have been developed for use in rapid assessment 
of TBI, such as the Rancho Los Amigos Scale and the 
Glasgow Coma Scale (GCS). The better known is the GCS, 
which is used in emergency departments to evaluate the 
likelihood of coma and to assess loss of consciousness 
(Teasdale & Jennett, 1974). It is simple to administer, 
has a high degree of interobserver reliability (Teasdale, 
Knill-Jones, & van der Sande, 1978), and correlates well 
with outcome following severe brain injury (Teasdale & 


Jennett, 1976). The GCS provides rating scales for best 
motor response (obeys commands fully to no response), 
best verbal response (alert and oriented to no sounds), 
and best eye opening (spontaneous eye opening to no 
eye opening) in order to generate a severity score rang- 
ing from 3 to 15. Three grades of severity are recognized: 
severe (8 or less), moderate (9-12), and mild (13-15; 
Jennett, 2005). Lower scores are associated with poorer 
functioning. While the GCS is useful in evaluating coma, 
there are questions about the predictive power of scores 
that are higher than the cutoff score of 8 for coma. The 
original studies required that coma be present for at least 
6 hours in order to use the GCS score as a tool for as- 
sessing outcome (Teasdale & Jennett, 1974, 1976). The 
scale was not designed to diagnose patients with mild 
or even moderate TBI, nor was it intended to be used 
in place of a neurological examination. Instead, the GCS 
was designed to provide an easy-to-use assessment tool 
for serial evaluations by relatively inexperienced care 
providers, and to facilitate communication between care 
providers on rotating shifts. While single, isolated GCS 
scores are of limited value, serial scores are more predic- 
tive. Some 13% of patients who eventually enter into 
coma had initial GCS scores of 15 (Jennett et al., 1977). 
A GCS score of 15 is of no help in determining whether 
brain injury has occurred. 

Critics of the use of the GCS point to problems in di- 
agnosing TBI (Laureys, Piret, & Ledoux, 2005), predicting 
long-term outcome (Waxman, Sundine, & Young, 1991), 
and predicting death versus vegetative coma (Braak- 
man, 1992). GCS scores in the mild range (13-14 vs. 
15) are not associated with the outcome measures of 
neurobehavioral symptoms and signs, psychological is- 
sues, psychiatric diagnosis, functional and psychosocial 
outcome, frequency of somatic complaints, or return-to- 
work rates (McCullagh, Oucherlony, Protzner, Blair, & 
Feinstein, 2001), despite the fact that the 13-14 group 
has more CT abnormalities and longer PTA duration. 
The criteria for MTBI examines the behavior at the time 
of the event but not the typical symptoms that follow 
MTBI, which include problems in memory, concentra- 
tion, and decision making; slowness; headache; fatiga- 
bility; confusion; mood vacillations; sleep problems; 
dizziness; balance problems; increased sensitivity to 
light or sound; changes in vision, smell, taste; nausea; 
and ringing in the ears (Centers for Disease Control and 
Prevention, 2003). 


Incidence and Prevalence of TBI 


TBI is a major cause of death and disability in the United 
States, with a yearly incidence of 1.5 million; 1.1 million 
presently live with a disability related to the TBI (Thur- 
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man, Alverson, Dunn, Guerrero, & Sniezek, 1999). As 
a result of these injuries, 50,000 die, 230,000 are hos- 
pitalized and survive, and an estimated 80,000-90,000 
experience the onset of long-term disability (Thurman 
et al., 1999). Table 18.1 indicates the breakdown of the 
causes of TBI (Centers for Disease Control and Preven- 
tion, 2008). 

Gender and age are related to the relative risk for 
TBI. Males are about twice as likely as females to sus- 
tain a TBI. The two age groups at highest risk for TBI 
are infants and children up to 4 years of age and teenag- 
ers between the ages of 15 and 19. Adults age 75 years 
and older have the highest rates of TBI-related hospi- 
talization and death (Centers for Disease Control and 
Prevention, 2008). Some of the TBI estimates in the lit- 
erature are based upon emergency room records. How- 
ever, there is a tendency to underreport, as is evident 
in one study in which 56% of MTBI patients identified 
by interview did not have an emergency department 
record of a MTBI (J. M. Powell, Ferraro, Dikmen, Tem- 
kin, & Bell, 2008). Interestingly, the highest emergency 
department identification occurred when there was a 
LOC and the lowest when the symptom was confusion. 
This phenomenon of underreporting casts suspicion on 
all estimates of MTBI based on emergency department 
records. The economic impact of MTBI is substantial, 
accounting for about 44% of the $56 billion annual cost 
of TBI in the United States (Thurman, 2001). It is es- 
timated that the cost in the United States in 2000 was 
$60 billion, which takes into consideration both the di- 
rect medical cost and the indirect cost, such as lost pro- 
ductivity caused by TBI (Finkelstein, Corso, & Miller, 
2006). 


| Causes of Traumatic Brain Injury 


28% 
Falls 
Motor vehicle accidents 20% 
Struck by/against events 19% 
Assaults 11% 
From What Is Traumatic Brain Injury? by Centers for Disease Control and 
Prevention, 2008. Retrieved from http://www.cdc.gov/ncipc/tbi/tbi.htm. 


Events Including Sports 


The third major cause of TBI is events; this includes 
sports TBI. Investigators of sports TBI have developed 
their own body of research literature, including return- 
to-play criteria. The Centers for Disease Control and 
Prevention (2008) estimates that there are 1.6-3.8 mil- 
lion sports- and recreation-related concussions in the 
United States each year. 


Breakdown by Sports Activities 


TBI in sports is of particular concern given that children 
and adolescents compete in sports. For example, one 
report estimates that some 1.25 million athletes com- 
pete in contact sports at the high school level (Lovell 
et al., 2003). Another report examined TBI occurring 
in 10 sports at 235 high schools and found football ac- 
counting for 63% and wrestling for 10% of TBI (J. W. 
Powell & Barber-Foss, 1999). Data for the years 1985- 
2000 indicate that ice hockey and rugby had the highest 
incidence of concussion for high school, college, and 
amateur athletes (Koh, Cassidy, & Watkinson, 2003). At 
the recreational level, female taekwondo participants 
and male boxers had the highest frequency of concus- 
sion (Koh & Cassidy, 2004). 

However, the estimates of TBI in high school sports 
are probably on the low side. For example, a survey of 
high school football players found that only 47% of the 
athletes reported a concussion at the time of injury (Mc- 
Crea, Hammeke, Olsen, Leo, & Guskiewicz, 2004). The 
reasons the students gave for not reporting the concus- 
sion were belief that the injury was not serious enough 
to merit medical attention (66%), desire to stay in the 
game (41%), failure to recognize the occurrence of a 
concussion (36%), and desire not to disappoint their 
teammates (22%). 


Criteria for Return to Play 


While MTBI is seen frequently in athletes, severity 
grading and management remain controversial (Gebke, 
2002). Evaluation of the concussed athlete is essential 
before a recommendation to return to play can be made 
(Putukian, 2006). Often these decisions are made by the 
certified athletic trainer either on the field or sideline 
during the game or at post-game follow-up. As such, 
these decisions frequently do not involve the clinician. 
While MTBI occurs in athletes of all ages, many inju- 
ries are unreported, particularly among recreational 
athletes. Younger athletes are less likely than collegiate 
athlete to have access to on-field medical care (Lovell, 
Collins, Iverson, Johnston, & Bradley, 2004). 
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Premature return to play exposes athletes to addi- 
tional risk of more serious brain injury and leads to a 
worsening of symptoms and lowered threshold for re- 
injury, as well as the possibility of second impact syn- 
drome. Second impact syndrome is defined as a second 
injury following incomplete recovery from an initial in- 
jury (Lovell et al., 2004) and represents a serious issue 
as one consequence is death. The decision to return 
the athlete to play resolves around the identification of 
a concussion. Concussion is typically associated with 
grossly normal structural neuroimaging studies. The 
cornerstone of concussion management is rest until 
all symptoms resolve, then a graded program of exer- 
tion before the athlete returns to sport (McCrory et al., 
2005). A research area that has been gaining attention 
is balance control. The clinician may run across these 
measures in clinical reports in the future. The Balance 
Error Scoring System for evaluation of postural insta- 
bility has been recommended (Guskiewicz, 2001). This 
balance measure typically resolves in 3-5 days post- 
injury (McCrea et al., 2003). 

An international meeting of professionals involved 
in TBI resulted in the Prague guidelines (McCrory et al., 
2005). One of the guidelines involves a distinction be- 
tween simple and complex concussions. In the simple 
concussion diagnosis, the LOC is less than 1 minute 
and the symptoms resolve within 7-10 days without 
complications. In the complex concussion diagnosis, 
there is a prolonged LOC and the symptoms last longer 
than 7-10 days or there is a history of multiple concus- 
sions. The 7-day recovery time frame is consistent with 
animal research models demonstrating neurometabolic 
irregularities for 7-10 days after injury (Hovda, Prins, & 
Becker, 1999). 

Other Prague guideline recommendations are that 
players should not be allowed to return to play in the 
current game or practice and should not be left alone, 
and regular monitoring for deterioration of function 
is essential during the initial few hours after injury. 
Return to play must follow a medically supervised se- 
ries of steps involving a graded program of exertion, 
and players should not return to play while symptoms 
persist. However, the determination of a concussion is 
fraught with lack of precision. LOC has proved to be 
of limited value, however, in return-to-play decisions, 
as LOC is reported for only 9% of those sustaining 
a concussion (Guskiewicz, Weaver, Padua, & Garrett, 
2000). In addition, the presence and duration of LOC 
and PTA are not used to differentiate between the 
symptomatic and asymptomatic sports-related MTBI 
groups (Collie, Makdissi, Maruff, Bennell, & McCrory, 
2006). However, a MTBI group with LOC of 15 minutes 


experienced more depression than a severe TBI group 
(Alexander, 1992). Mental status changes have proved 
to be useful in return-to-play decisions. Athletes with 
duration of on-field mental status changes lasting less 
than 5 minutes demonstrated a return to baseline 
within 4 days. Athletes with post-injury anterograde 
amnesia, retrograde amnesia, or disorientation lasting 
longer than 5 minutes, as a group, did not fully recover 
in 7 days (Lovell et al., 2003). Resolution of the clinical 
and cognitive symptoms typically follows a sequential 
course. 


TBI Sequelae in Vulnerable Groups: 
Pediatric, Repeat Concussions, 
the Elderly, and Females 


When a clinician determines that his or her patient has 
a history of a TBI, it is important to know more than 
just the severity of the injury, but also the age, sex, and 
previous head injury history of the person who experi- 
enced the injury. The research reviewed in this section 
indicates that some individuals are more susceptible to 
the negative effects of a TBI than others. 


Pediatric 


Children and adolescent athletes represent a distinct 
group in that conservative management of concussion 
is required (Lovell & Fazio, 2008). For example, high 
school athletes with concussion had prolonged memory 
dysfunction compared with college athletes with con- 
cussion (Field, Collins, Lovell, & Maroon, 2003). Head 
injuries account for a large portion of school related 
injuries (Di Scala, Gallagher, & Schneps, 1997). Chil- 
dren with preexisting disabilities are at increased risk of 
head injury (Limbos, Ramirez, Park, Peek-Asa, & Kraus, 
2004; Max et al., 2004), while those with specific pre- 
existing learning disabilities are more susceptible to the 
effects of a TBI (Collins et al., 1999) 

TBI in children is related to deficits in cognitive 
functioning, personality (Max et al., 2004), and emo- 
tional processing. For example, TBI affects immediate 
and short-term memory (Catroppa & Anderson, 2002), 
working memory (Levin et al., 2004; Roncadin, Guger, 
Archibald, Barnes, & Dennis, 2004), and attention (Cat- 
roppa & Anderson, 1999; Goldacre, Abisgold, Yeates, & 
Seagroatt, 2006). Associations have been found between 
TBI and diagnoses of attention-deficit/hyperactivity dis- 
order (Max et al., 2004; Scheibel et al., 2007). Intel- 
ligence is affected for up to a few years (Ewing-Cobbs, 
Fletcher, Levin, Francis, Davidson, & Miner, 1997; Ewing- 
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Cobbs et al., 2006) and attention can be deficient up to 
5 years post-injury (Catroppa, Anderson, Morse, Hari- 
tou, & Rosenfeld, 2007). In addition, functional deficits 
in executive function and inhibitory control (Leblanc et 
al., 2005) last at least 2 years in severe TBI cases (An- 
derson & Catroppa, 2005; Ewing-Cobbs et al., 1998). 
Long-term deficits (20 years post-injury) in children 
with complicated MTBI indicate that children are prob- 
ably more vulnerable to neuropsychological dysfunction 
than adults sustaining similar head injuries (Hessen, 
Nestvold, & Anderson, 2007). 

It has also been argued that children “grow into the 
deficits” as the specific cognitive deficits become ap- 
parent years after the injury (Fletcher, Miner, & Ewing- 
Cobbs, 1987; Middleton, 2001). In section V we will 
discuss how the phenomenon might be manifested in 
the qEEG variables. Development of specific long-term 
learning disabilities is associated with multiple concus- 
sions in youth (Iverson, Gaetz, Lovell, & Collins, 2004; 
Kirkwood, Yeates, & Wilson, 2006). A younger brain 
may have longer recovery time because of its imma- 
turity (Field et al., 2003). One study indicated that TBI 
in children results in low self-esteem, loneliness, an- 
tisocial behavior, and prolonged memory deficits (An- 
drews, Rose, & Johnson, 1998). 


Repeat Concussions 


Some 20% of college football players have two or more 
concussions during their career (Collins, Lovell, Iver- 
son, Cantu, Maroon, & Field, 2002). A history of previ- 
ous concussions is associated with decreased memory 
performance. For example, athletes who had a previous 
history of three or more concussions were 9 times more 
likely to demonstrate LOC and greater anterograde and 
retrograde amnesias (PTA) following a concussion than 
those without such a history, thus reflecting a linger- 
ing vulnerability (Collins & Hawn, 2002; Collins et al., 
2002). Athletes with a prior history of concussion were 
7 times more likely to show decreased memory perfor- 
mance than matched cohorts (Iverson et al., 2004). 

In a study of retired professional athletes with a 
history of concussions, more than 50% reported expe- 
riencing LOC or memory loss from at least one of their 
concussive episodes (Guskiewicz et al., 2007). Of those 
with one or two previous concussions, 12% reported 
that the injuries have had a permanent effect on their 
thinking and memory skills as they have gotten older. 
This incidence increased to 31% in retirees with three 
or more previous concussions, indicating a positive as- 
sociation between a higher number of concussions and 
the perception that those concussions negatively affect 


cognitive functioning. There are studies of the outcomes 
of TBI in the professional football player showing the 
association between recurrent sport-related concussion 
and increased risk of both dementia-related syndromes 
and clinical depression (Guskiewicz et al., 2007). The 
dementia related syndromes are probably mediated 
by the E4 variant of the ApoE gene (Emmerling et al., 
2000). 


The Elderly and Females 


The elderly are more negatively affected by TBI, as they 
show greater decline in the 5-year post-accident period 
than younger groups (Marquez de la Plata et al., 2008), 
are more likely to be hospitalized (2.5 times greater 
than those under 65), have poorer functional outcomes 
than younger TBI patients (Ashman et al., 2008), and 
have twice the mortality rates of younger TBI patients 
(under 64 years) in both mild and moderate TBI cases 
(Mosenthal et al., 2002). 

According to a meta-analytic review of outcome 
literature, outcomes are worse in women than in men 
(Farace & Alves, 2000). Female high school and uni- 
versity athletes have significantly greater declines than 
males in reaction times (simple and complex) within 
7 days after their concussion (Broshek, Kaushik, Free- 
man, Erlanger, Webbe, & Barth, 2005). Furthermore, 
high school and college female soccer players are 1.2 to 
2.5 times more likely to suffer a TBI than male soccer 
players (Ellemberg, Leclerc, Couture, & Daigle, 2007). In 
terms of cognitive functions, TBI female athletes dem- 
onstrated significantly lower visual memory scores than 
male athletes (Covassin, Schatz, & Swanik, 2007). 

From these research findings, we suggest that the 
cognitive, personality, and social deficits and prob- 
lems that are found in these groups may have as their 
source the TBI, whether the injury was reported or not 
(Thornton & Carmody, 2005). As such, many psycho- 
logical interventions that are successful with children 
without a history of TBI may not be helpful until the 
TBI deficits in brain functioning have been successfully 
treated, especially if memory functioning was affected. 
The problem, however, is that cognitive rehabilitation 
interventions have not been found to be particularly 
effective (Thornton & Carmody, 2008). Section V will 
review the effectiveness of present cognitive rehabilita- 
tion models and discuss an intervention that has proved 
to be particularly effective, the CAR model for EEG bio- 
feedback. In order to understand the alterations in brain 
structure and functioning that occur as a result of TBI, 
in sections II] and V we address the neuroimaging and 
qEEG studies of brain structure and function. 
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The Invalid Spontaneous 
Cure Concept 


There has been an implicit assumption and sometimes 
as well as explicit statements in the MTBI field that 
somehow these brain problems spontaneously resolve 
or recover over time (Jay, 2000; Wood & McMillan, 
2002). What is problematic about this concept is that it 
is unclear whether the word “recover” implies a spon- 
taneous cure or a compensation. A second assumption 
is that patients who still report symptoms after a certain 
period of time are most likely malingering or the symp- 
toms have psychological causes. The concept of resolu- 
tion implies either a spontaneous cure or a successful 
compensation by the brain. Despite the research we will 
present later in this chapter, some reports continue to 
assert that symptom persistence beyond 3 months after 
MTBI is psychogenic in nature (Binder, Rohling, & Lar- 
rabee, 1997; Kashluba, Hanks, Casey, & Millis, 2008). 
The concept of spontaneous cure is no longer an ap- 
propriate, viable, or even a valid concept, and a better 
model is one that involves compensation, although not 
necessarily a successful compensation, as some TBI pa- 
tients live with the cognitive consequences for the rest 
of their lives. 


Initial Estimates 


Initially it was thought that 50% of MTBI cases ex- 
perience recovery by 3 months post-injury, albeit in- 
complete in some cases (Dikmen, McLean, Temkin, & 
Wyler, 1986). Other research supports this general time 
frame in that post-concussive symptoms persisting be- 
tween 3 and 6 months post-injury occur in about 40% 
of persons with mild TBI (Ingebrigtsen, Waterloo, Mar- 
up-Jensen, Attner, & Romner, 1998; McCullagh et al., 
2001). Some reports indicate a range of 1% to 20% 
of MTBI for long-term negative effects 6 months post- 
injury (Beetar, Guilmette, & Sparadeo, 1996; Deb, Lyons, 
Koutzoukis, Ali, & McCarthy, 1999; Leininger, Gram- 
ling, Farrell, Kreutzer, & Peck, 1990; Levin & Eisenberg, 
1991). Factors that contribute to the long-term effect in- 
clude a previous history of TBI (Rimel, Giordani, Barth, 
Boll, & Jane, 1981), alcohol use at the time of accident 
(Ashman, Schwartz, Cantor, Hibbard, & Gordon, 2004), 
and female sex (Emerson, Headrick, & Vink, 1993). 
However, the long-term negative effect estimate of 20% 
of MTBI has come under increasing challenge by re- 
searchers who have indicated that there are symptoms 
at 6 months, with 50% of their MTBI patients reporting 
dizziness and headache, and about 75% reporting fa- 
tigue (McCullagh et al., 2001). 


Estimates from Physical Measurement 


Long-term effects have also been documented in physi- 
cal measurements, such as the protein S-100B serum. 
The serum S-100B is a peripheral biochemical marker 
of neural injury, including reactive gliosis, astrocytic 
death, and/or blood-brain barrier dysfunction (Wong, 
Rooney, & Bonser, 1999). Associations have been found 
between MTBI and S-100B (De Kruijk, Leffers, Men- 
heere, Meerhoff, Rutten, & Twijnstra, 2002). Neuropsy- 
chological deficits were found in 74% (N = 36) of MTBI 
cases at the 2-week testing point and 67% (N = 29) 
at the 6-month testing point, even though all the pa- 
tients were fully functional on the Functional Indepen- 
dence Measure in terms of activities of daily living. At 
6 months since accident, the MTBI group did not show 
any signs of intracranial pathology or EEG abnormality 
(no qEEG data). However, the MTBI group did show 
significant neuropsychological deficits in the individu- 
als with raised S-100B serum concentrations (about 
50% of sample of 79 patients) at 6 months since the 
accident. In those patients with increased S-100B levels 
there was a twofold increase in severity of dizziness, 
headache, and memory problems. All the patients with 
normal S-100B levels 6 hours after the injury who were 
not reporting dizziness, nausea, or headaches were 
fully recovered at the 6-month time period. The S-100b 
level would indicate that about 50% of the MTBI pa- 
tients were still experiencing problems 6 months after 
the accident. 


TBI Diagnosis Problems with 
Use of Loss-of-Consciousness 
and Post-Traumatic 

Amnesia Criteria 


There are negative and positive arguments for the use 
of LOC as a diagnostic criterion for TBI. On the positive 
side, the Prague guidelines (McCrory et al., 2005) make 
a distinction between simple and complex concussions. 
In the simple concussion diagnosis, the LOC is less than 
1 minute and the symptoms resolve within 7-10 days 
without complications. It has also been reported that 
athletes who had a previous history of three concus- 
sions were 9.3 times more likely to demonstrate LOC 
and greater anterograde and retrograde amnesias fol- 
lowing a concussion than those without such a history 
(Collins & Hawn, 2002; Collins et al., 2002), reflecting 
a lingering vulnerability. A MTBI group (LOC 15 min) 
experienced a significantly higher proportion of cases 
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involving depression than a severe TBI group (Alexan- 
der, 1992). 

On the negative side, when the patient comes into 
the ER there is a tendency for the diagnosis of TBI to 
be rendered when the patient reports an LOC (J. M. 
Powell et al., 2008), which may reflect a diagnostic bias. 
LOC has also proved to be of limited value in return-to- 
play decisions, as LOC is reported for only 9% of those 
sustaining a concussion (Guskiewicz et al., 2000). In 
addition, the presence and duration of LOC do not dif- 
ferentiate between the symptomatic and asymptomatic 
sports-related MTBI groups (Collie et al., 2006). There 
are studies of the outcomes of TBI in professional foot- 
ball players showing the association between recurrent 
sport-related concussion and increased risk of demen- 
tia-related syndromes such as Alzheimer’s irregardless 
of the presence of LOC (Guskiewicz et al., 2005). 

There are also arguments both for and against the 
usefulness of the PTA criteria for estimating severity. On 
the pro side, the GCS 13-14 group had more CT abnor- 
malities and longer PTA duration (McCullagh et al., 2001) 
than the group with a GCS of 15. On the negative side, 
there was no association between the GCS rating and 
outcome measures such as return to work, neurobehav- 
ioral symptoms, and frequency of somatic complaints. 
In addition, the presence and duration of PTA did not 
differentiate between the symptomatic and asymptom- 
atic sports-related MTBI groups (Collie et al., 2006). 


SECTION Il 


The Biomechanics of a TBI 


The following description of the biomechanical, bio- 
physical, and biological forces that are produced by a 
TBI is provided to enable the reader to appreciate the 
complexity of a TBI. The TBI field was unfortunately 
hampered initially, and to this day by the use of the term 
“mild,” which implies a minimal event. The somewhat 
detailed physical explanations that follow are intended, 
in part, to provide the reader with an appreciation of 
the physical dynamics that affect the human brain dur- 
ing a TBI. 

There are six distinct biomechanical processes that 
have been described as likely to be involved in the in- 
duction of a concussive (loss of function) state (Shaw, 
2002). Table 18.2 shows the processes in the both brain 
stem effects and non-brain stem effects. We provide a 
broad overview of the brain’s physical properties and 
the effects of physical forces involved in a TBI on the 
biology and neuroanatomy of the brain. 


Biomechanical Processes in the 
Induction of a Concussive State 


BRAIN STEM EFFECTS NON-BRAIN STEM EFFECTS 


Hemispheres pivot 
on base 


Impact between brain’s 
surface and skull—shearing/ 
tearing of neurons 


Head accelerates with 
respect to neck 


Skull bone is depressed 


Acceleration of head 
about axis of neck 


Propagation of intracranial 
pressure waves 


Adapted from “The Neurophysiology of Concussion,” by N. A. Shaw, 2002. 
Progress in Neurobiology, 67(4), 281-344. 


Brain Neuroanatomy and Anatomy 


The human brain weighs about 3 pounds, has a jelly- or 
gelatin-like quality, and lies within the skull, surrounded 
by cerebral spinal fluid (5.1 ounces). There are gender 
differences in the number of neocortical neurons; males 
(23 billion) have more neurons than females (19 billion) 
(Pakkenberg & Gundersen, 1997; Pakkenberg et al., 
2003). Estimates of the number of synapses in the ce- 
rebral cortex are as high as 240 trillion (Koch, 1999). 
Just beneath the skull resides the cortical gray matter, a 
thin (.14-.20 inch) layer mainly composed of neurons, 
glia cells, axons, dendrites, and capillaries. From within 
the 6 layers of the gray matter the white matter bundles 
originate and send information to the other parts of the 
brain. About 5% of myelinated fibers have their origin 
in the subcortex (the deeper structures in the brain) and 
connect the two hemispheres, while about 95% of the 
myelinated axons that are in the cortical white matter 
are located within the same hemisphere (Braitenberg, 
1972, 1978). There are two important structural facts 
that are relevant to the TBI patient: (1) the white matter 
fibers reside just beneath the gray matter and the inter- 
section of these two masses provides an opportunity for 
shearing forces to operate and (2) in the skull behind 
the eyes and in front of the temporal lobes are sets of 
jagged boney structures, including such structures as 
the sphenoid and ethmoid bones. These boney struc- 
tures are frequent points of impact for the brain. 

The brain is composed of two main hemispheres 
(left/right) each of which has five cortical lobes (frontal, 
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temporal, sensorimotor, parietal, and occipital). The 
functions of these lobes can be described very simplis- 
tically thusly: the frontal lobe controls executive func- 
tion, the temporal lobe controls memory and verbal 
functions, the sensorimotor lobe controls reception of 
sensory information and execution of motor impulses, 
the parietal lobe controls association areas, and the oc- 
cipital lobe controls visual processing. However, these 
broadly described functions do not do justice to the 
complexity of the system and multiple interactions in- 
volved in any specific cognitive task. This is apparent 
in the qEEG analysis of auditory memory presented in 
section V. The cerebellum and subcortical structures are 
also strongly involved in cognitive function. 


Effects of Physical Forces 
on Biology in TBI 


Extensive analyses of the physical forces occurring 
during a TBI reveal the resultant biological effects. We 
present a brief overview of these non-brain stem forces 
and their effects. The classic biological effect of a TBI is 
diffuse axonal injury (DAI), which was first described 
by Holbourn (1943) in examination of the mechani- 
cal forces of a TBI. His focus was on non-brain stem 
effects of the impact between the brain’s surface and 
skull (2a), resulting in the shearing or tearing of the 
neurons; this work helped explain that shear injury is 
caused by rotational forces and not by linear or trans- 
lational forces, in which all of an object moves in a 
straight line in unison. 

Acceleration-deceleration forces can produce rota- 
tional movements in the brain. Two-thirds of DAI le- 
sions (damaged tissue) occur at the gray-white matter 
junction, where the density differences are the great- 
est. The research supports the following magnitude and 
direction (vector) concepts: “centripetal” force vector, 
where the pressure is highest at the outer cortex with 
a gradient to the subcortex and brain stem (Ommaya, 
Goldsmith, & Thibault, 2002), a rotational vector (Hol- 
bourn, 1943, 1945; Lee & Advani, 1970), and a shear 
vector (Advani, Ommaya, & Yang, 1982; Ommaya, Thi- 
bault, & Bandak, 1994). Most injuries occur in the gray 
matter of the frontal and temporal lobes, independent 
of the direction of impact to the skull (Ommaya, 1995; 
Sano, Nakamura, & Hirakaws, 1967). This reflects the 
additional effect of the brain impacting on the jagged 
sphenoid and ethmoid bones. The second non-brain 
stem effect (2b) involves a deformation caused by a de- 
pressed skull bone and has not received much attention 
in the literature. The third non-brain stem effect (2c) is 


the percussion shock wave that moves from the impact 
point and makes contact with the opposite side of the 
skull in less than 200 ms. The shock wave can result in a 
“coup contra-coup” injury (Ommaya, 1995; Sano et al., 
1967). 

A neurochemical cascade involving a multitude of 
cellular changes develops immediately following the 
biomechanical trauma to the brain. The biomechanical 
effects are on the stretching and tearing of the axons. 
As a result of the physical trauma, edema (fluid) and 
leakage occur in the axon. This effect is most intense 
during the first 2 weeks following injury. The resulting 
lesions (damage) generally involve small areas (.04-.60 
inches diameter). Neuronal membranes are negatively 
affected. The axonal stretching leads to an increase in 
extracellular potassium, followed by subsequent depo- 
larization and then a release of excitatory neurotransmit- 
ters. This has been termed a “neurotransmitter storm” 
(Mendez, Corbett, Macias, & Laptook, 2005). This se- 
quence involves a loss of ionic gradients, apoptosis (cell 
death), cell depolarization, cytotoxic edema (swelling 
of the cell elements), glutamate release, and other bio- 
chemical effects. As a result of these events, the neuron 
breaks down, the axon splits into two sections, a retrac- 
tion ball (collection of cytoplasm) is formed at the end 
of the axon, and Wallerian degeneration occurs, which 
results in axonal collapse and resultant disconnection 
effects (Povlishock & Katz, 2005). 


Non-Brain Stem Neuroanatomical 
Effects in TBI 


When the brain moves sufficiently enough to have an 
impact with the bone, a contusion (bruising) can occur. 
The bruising typically affects the superficial gray matter 
of the inferior, lateral, and anterior aspects of the frontal 
and temporal lobes. The occipital poles and cerebellum 
are less involved. A subdural hemorrhage can occur 
when the movements of the brain are sufficient to tear 
the bridging veins on the surface. These veins bridge the 
brain surface to the dural venous sinus. Generally, these 
subdural hemorrhages are found in parietal and frontal 
contours. In a whiplash-type injury there is a sudden 
acceleration and no direct impact. In this situation, the 
brain’s movement lags behind that of the skull. The 
forces effect the connections between the brain and 
the bridging veins as well as the brain tissue. Resultant 
ruptures of the bridging veins can result in subdural he- 
matomas, axonal damage, and bleeding. When the skull 
stops moving, the brain is thrown against the skull and 
simultaneously pulls away from the posterior skull. Op- 
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posite the internal contact a contra-coup can result from 
the negative pressure, which may cause the formation 
of cavitation bubbles. The brain is then thrown back- 
wards (deceleration) and a similar dynamic occurs. The 
reader is referred to Taber, Warden, and Hurley (2006), 
who illustrate nonpenetrating TBI injury locations for 
diffuse axonal injury, contusion, and subdural hemor- 
thages. The illustrations indicate that DAI affects the 
following locations: the gray matter-white matter (cor- 
ticomedullary) junction (particularly frontal-temporal), 
internal capsule, deep gray matter, upper brain stem, 
and corpus callosum (CC). 


SECTION Ill 


Modern Medical Imaging 
Research with TBI 


The past 20 years have seen an enormous growth in 
the medical diagnostic imaging technology area; these 
new techniques have been applied to TBI patients. The 
research has focused on the effects of TBI on cortical 
structures and functions as well as the differences in the 
response patterns between a normal group and TBI pa- 
tients. The imaging techniques vary in their intrusive- 
ness and in the types of information they provide to the 
clinician. Among the more intrusive techniques that are 
used for both clinical and research purposes are SPECT 
(single-photon emission tomography) and PET (positron 
emission tomography), which require injections of a ra- 
diopharmaceutical (SPECT) or radionuclide (PET). The 
images that are produced reveal the metabolism of the 
brain (SPECT) or the regional blood flow (PET). The tech- 
niques are often combined in clinical applications with 
other forms of imaging in order to obtain high-resolution 
anatomic images of brain structures. Computed tomogra- 
phy (CT), also called computed axial tomography (CAT), 
has been used clinically to reveal brain structure; how- 
ever, to produce the images, the patient must be exposed 
to ionizing radiation. A technique that is less intrusive is 
MRI (magnetic resonance imaging), which uses a power- 
ful magnetic field to produce images of the structure of 
the brain. MRI requires patients to enter a scanner and 
remain motionless as the scans are obtained. The advan- 
tages of MRI are the lower degree of invasiveness and 
lack of radiation exposure. A recently developed form of 
MRI is DTI (diffusion tensor imaging), which is used to 
visualize the white matter fibers of the brain. 

Several techniques for visualizing the function of 
the brain are available to the clinician. One technique 


that requires use of a MRI scanner is functional mag- 
netic resonance imaging (fMRI). Often, for research pur- 
poses, the patient’s fMRI scans are collected following 
a structural MRI procedure. The use of fMRI in clinical 
applications is not common. The fMRI images are used 
to measure the hemodynamic response of the activity 
of the brain; one measure of the activity is the BOLD 
signal, which is the blood oxygen level dependent sig- 
nal. Typically, the BOLD signal is first measured while 
the patient is at rest; then the patient is given tasks to 
perform, with intermittent rest periods. The BOLD sig- 
nals of the at-rest periods and the task are compared. 
In this way, the activity of the brain when involved in 
a task is quantified. It is possible to look at the activity 
of individual patients and also to combine the activity 
of groups of patients to identify brain regions involved 
in tasks. Such tasks might involve attention, memory, 
and problem solving, which are the processes that are 
affected by a TBI. While brain function attributed to a 
task is determined by comparison to function at rest, 
there are concerns that brain regions active in the rest- 
ing state are, at times, more active and are active in 
different ways than when involved in cognitive tasks 
(Gusnard, Akbudak, Shulman, & Raichle, 2001; Gus- 
nard & Raichle, 2001; Raichle et al., 2001). To manage 
this concern, some fMRI studies have used a different 
comparison to identify differential brain function. For 
example, one study examined the patient’s brain acti- 
vation after hearing his or her own first name in con- 
trast to hearing the names of others (Carmody & Lewis, 
2006). 

There are techniques that are less invasive than 
SPECT, PET, CT, and MRI. They measure the electrical 
activity of the brain, rather than metabolic or hemody- 
namic processes. These techniques include EEG, ERP, 
and qEEG. These techniques require patients to wear 
electrodes on their heads in order to assess brain ac- 
tivity. The number of electrodes varies from as few as 
one in the clinical setting to 256 or more electrodes in 
research studies. 

While there is support for the use of neuroimag- 
ing to identify the structural and functional changes as- 
sociated with TBI (Levine et al., 2006), some feel that 
caution is necessary. For example, Erin Bigler (2001), 
in his Distinguished Psychologist Award lecture, identi- 
fied the relationships between TBI and structural brain 
changes. In contrast, others have indicated that there 
is little evidence of such damage in MTBI (Lees-Haley, 
Green, Rohling, Fox, & Allen, 2003). While this disagree- 
ment, as well as others, is based on neuroimaging using 
structural MRI, there is evidence from DTI that subtle 
alterations in brain structure are associated with TBI as 
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well as with lower performance on neuropsychological 
testing (Kraus, Susmaras, Caughlin, Walker, Sweeney, & 
Little, 2007). These associations between DTI image 
results and neuropsychological testing have also been 
found in pediatric studies of TBI (Levin et al., 2008). We 
examine this issue in the next section. 

SPECT imaging shows that regional cerebral blood 
flow is reduced in symptomatic patients with long- 
standing MTBI, but with unremarkable structural brain 
imaging (Bonne et al., 2003). Although the group analy- 
sis shows statistically significant differences, the clinical 
application of brain SPECT imaging in MTBI to associate 
clinical examination, neuropsychological assessment, 
and cerebral perfusion at the individual patient level is 
not available. Therefore, caution should be exercised in 
using neuroimaging at the individual level of analysis. 
An additional concern that the TBI damage may alter 
blood perfusion, thus changing the basis of the BOLD 
signal in fMRI, has also been raised (Ricker, Hillary, & 
DeLuca, 2001). 


Structure and Function 
Normal Participants 


Imaging research during the past several decades have 
attempted to localize functions to different locations, 
often finding that the brain has a multiple-location ac- 
tivation response pattern to different tasks. It has been 
possible to localize specific functions to locations or 
combinations of locations with the different medical 
technologies. One should keep in mind, however, that 
the imaging method determines the nature of the re- 
sults. For example, an fMRI study of verbal memory 
indicated a temporal lobe (predominantly left) and left 
frontal lobe activation response pattern in adults (Ma- 
zoyer et al., 1993). However, from the CAR perspective, 
adult verbal memory is a function of broadly activated 
SCC alpha activity in adults, which involves the left 
temporal lobe, left hemisphere, and right frontal lobe 
(Thornton, 2006). The {MRI approach does not examine 
coherence or SCC relationships. The final understand- 
ing will come from a melding of these points of view. 


TBI Patients 


After experiencing a TBI, the patient’s brain function 
can be altered relative to noninjured brains: this may 
involve low levels of activation (SPECT studies), greater 
activation (than normal group) of different regions in 
response to a task, or activation of different locations 
(such as the right hemisphere) as well as more loca- 


tions. However, these different response patterns do not 
necessarily lead to lowered functional levels on neurop- 
sychological measures nor have the increased activa- 
tions necessarily always been tied to success at the task. 
Specific locations, such as the CC, appear particularly 
susceptible to white matter damage and DAI. This is 
discussed separately in this section and in section V. 


SPECT/PET Studies 


The studies with SPECT/PET technology have generally 
indicated lowered blood flow (frontal, temporal) under 
at-rest conditions, increased blood flow under cognitive 
activation conditions, greater impairment in the TBI 
patient on more difficult cognitive tasks, greater right 
hemisphere involvement, failed activations (compared 
to normative group), and a more dispersed response. 
TBI patients show decreased blood flow in the frontal 
cortex (PET studies) or hypometabolism (SPECT; Ricker 
et al., 2001). Contrary to most SPECT studies, one study 
actually demonstrated increased blood flow during a 
cognitive task in the same brain regions that, at rest, 
demonstrated significant hypometabolism (Duara, 
Barker, Chang, Yoshii, Loewenstein, & Pascal, 1992). 
Blood flow (rCBF), however, is not the same as cerebral 
metabolism. It has been shown that in the TBI patient 
there is a decoupling of these two measures, which nor- 
mally function together (Obrist, Langfitt, Jaggi, Cruz, & 
Gennarelli, 1984), rendering interpretation of results 
somewhat problematic and reflective of the breakdown 
of the system in the TBI patient. 

MTBI patients are more impaired than controls on 
the more difficult free-recall measure (Thornton, 2003) 
and have lower left frontal lobe and increased poste- 
rior rCBF, relative to controls, during free and cued 
retrieval (Ricker et al., 2001). The MTBI patients does 
not show decreased verbal working memory but does 
show greater right hemisphere activation and more dis- 
persed activity. Thus the TBI patient appears to activate 
posterior and right hemisphere locations in response 
to a verbal memory task, a finding that is echoed in 
the qEEG results discussed in section V. The increased 
activations, failed activations (compared to normative 
group), and right hemisphere involvement are similar to 
the findings from fMRI (Maruishi, Miyatani, Nakao, & 
Muranaka, 2007; McAllister et al., 1999) and PET 
(Christodoulou et al., 2001). 

Most SPECT studies, when conducted within the 
first few weeks post-injury, reveal hypoperfusion asso- 
ciated with MTBI. There is a consistent pattern of hy- 
poperfusion in the frontal and temporal regions across 
studies (Belanger, Vanderploeg, Curtiss, & Warden, 
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2007). In one study, however, there were no differences 
in the resting condition between MTBI and a normal 
control group in frontal and temporal locations, while 
there were differences under cognitive challenge (S. H. 
Chen, Kareken, Fastenau, Trexler, & Hutchins, 2003). 
When spatial working memory was assessed, the TBI 
group failed to activate the right frontal location as 
much as the control group did, although their perfor- 
mance was equal to that of the control group, suggest- 
ing a compensatory activity by the TBI group to achieve 
the same results. 

The MTBI patient has also been shown to exhibit 
hyper-metabolism (vs. controls) in midtemporal and 
frontal subcortical locations during a continuous per- 
formance test (1-5 years post-injury, PET study; Gross, 
Kling, Henry, Herndon, & Lavretsky, 1996). Retrieval 
was compared to the input condition. The retrieval con- 
dition normally elicits a greater right frontal/temporal 
pattern of retrieval in the functional neuroimaging lit- 
erature (Christodoulou et al., 2001). Although the TBI 
activation pattern was similar to normals; that is, there 
were more diffusely activated regions, higher levels of 
activation, and less lateralization. The TBI group dis- 
played greater right frontal lobe activation (superior 
and middle frontal gyrus) and more errors, whereas 
controls displayed greater left hemispheric activation in 
these same regions. There is a consistent pattern in the 
TBI literature of more diffuse activation in the TBI pa- 
tient. In summary, the MTBI patient shows changes in 
rCBF that can differ from the normative group, and the 
differences are task dependent. 


Functional Magnetic Resonance 
Imaging (fMRI) 


The fMRI studies of concussion offer a somewhat con- 
fusing picture of the MTBI response pattern compared 
to control groups with an overall pattern of increased 
activations in frontal temporal and right frontal areas 
and increased right hemisphere activation, depending 
on the task. The increased activations were not related 
to more successful performance. Diffuse brain activa- 
tion was found in athletes on memory and sensorimo- 
tor tasks relative to pre-concussion baseline (Jantzen, 
Anderson, Steinberg, & Kelso, 2004). The increased ac- 
tivations on the sensorimotor task were mostly in the 
frontal/temporal areas, while the level of performance 
was unchanged. Concussed athletes demonstrated in- 
creased left frontal (dorsolateral) activation during a 
Go-NoGo task, which usually requires the patient to re- 
spond to a certain stimulus and not respond to a differ- 


ent stimulus (Easdon, Levine, O’Connor, Tisserand, & 
Hevenor, 2004). In another study, concussed athletes 
showed reduced activity in the right frontal dorsolateral 
area during a working memory task, and less activation 
in the mid-dorsolateral prefrontal cortex, which is a re- 
gion important for working memory (J. K. Chen, John- 
ston, Frey, Petrides, Worsley, & Ptito, 2004). In addition, 
there was a negative correlation between right frontal 
dorsolateral activation and severity of symptoms. Simi- 
larly, hyperactivation in a group of high school athletes 
assessed 1 week after injury predicted a longer recovery 
period than for those athletes without fMRI hyperacti- 
vation (Lovell et al., 2007). 

The effects of MTBI on working memory and simple 
reaction time were examined by an fMRI study of MTBI 
patients and controls (McAllister et al., 1999). While 
the MTBI group did not differ from controls in working 
memory ability, their brain activation patterns differed. 
The different brain activation patterns reflect the brain’s 
attempt to provide other resources to accomplish the 
task, in this case resulting in equal performance to the 
normative group. The MTBI significantly increased ac- 
tivation compared to the normative group during the 
high working memory load condition, particularly in 
the right parietal and right frontal (dorsolateral) regions. 
The MTBI group’s performance was slower in response 
speed on both the simple reaction time and distractibil- 
ity tasks of the Continuous Performance Test (CPT). The 
MTBI patients also reported significantly more symp- 
toms, especially with memory. What is particularly in- 
teresting about this study is that researchers attempted 
to link task success to the activation patterns. The cor- 
relation coefficients indicated a significant positive re- 
lationship, in the normal group, between left frontal 
activation and accuracy on the working memory task 
as well as accuracy on the CPT distractibility subtest. 
However, in a normal population the CPT task elicits a 
right frontal activation pattern (Fallgatter & Strik, 1997) 
thus suggesting that the MTBI patient has adapted a dif- 
ferent approach to solving the problem. 

The effects of MTBI on reaction time were assessed 
in an fMRI paradigm (Maruishi et al., 2007). The MTBI 
patients had confirmed DAI on the basis of MRI lesions. 
Although the patients did not differ from the controls in 
the measures of reaction time, their brain activation pat- 
terns did differ. While the controls showed activations 
in the left frontal gyrus, left parietal gyrus, and right 
inferior parietal gyrus, the DAI patients showed activa- 
tions in the left inferior frontal gyrus, right inferior fron- 
tal gyrus, and right middle frontal gyrus. Analysis of the 
differences on the reaction time task demonstrated that 
the DAI patient had significantly greater activation of 
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the right inferior frontal gyrus, and right middle frontal 
gyrus than the control participants. 


Diffusion Tensor Imaging 


Diffusion tensor imaging (DTI) examines the align- 
ment of water molecules in determining white mat- 
ter tracks. Factional anisotropy (FA) is a measure of 
the directional diffusivity of water made through the 
use of diffusion tensor imaging. A low FA reflects a 
breakdown in the white matter organization. Further 
technical explanation is available elsewhere (Le Bihan 
et al., 2001). The research has very consistent findings 
in that a low FA is uniformly associated with poorer 
cognitive abilities. 

A striking research finding was reported in a DTI 
study of MTBI cases. Multiple white matter regions 
with reduced FA, predominantly involving cerebral 
lobar white matter, cingulum, and CC were recorded 
in patients 5.5 months post-injury (Rutgers, Toulgoat, 
Cazejust, Fillard, Lasjaunias, & Ducreux, 2008). The 
white matter bundles mostly involved the supratento- 
rial projection fiber bundles, callosal fibers, and fronto- 
temporo-occipital association fiber bundles. The report 
indicated that 19% (of 249 white matter fiber bundles) 
had discontinuity on fiber tracking; in addition, and 
most importantly, there was no significant relationship 
between the time interval after injury and the DTI fiber 
tracking findings. This last finding indicates that the 
brain does not spontaneously cure itself. A similar find- 
ing was observed in qEEG research (Thatcher, Biver, 
McAlaster, & Salazar, 1998; Thornton, 1999), which is 
discussed in section V. 

DTI studies have not always been consistent in 
their results, but the overall pattern is one of a strong 
relationship between DTI FA measures and cogni- 
tion. For example, while decreased FA was found in 
13 studied regions for the moderate to severe TBI 
group, reduced FA was restricted to the cortico-spinal 
tract, sagittal stratum, and superior longitudinal fascic- 
ulus (bundle of fibers) for the mild TBI group (Kraus 
et al., 2007). 

Reduced FA is associated with impaired learning and 
memory in moderate and severe TBI (Salmond et al., 
2006). Diffusely reduced FA had higher negative correla- 
tions with the neuropsychological measures (executive 
and memory function) than FA measures at individual 
locations, reflecting the integrative nature of cognition. 
There are conflicting reports in recent studies of the as- 
sociation of FA and recovery. While one study reported 
that low white matter FA values at the time of injury 
were predictive of impaired performance in execu- 


tive functioning ability at 6 months post-injury (Miles, 
Grossman, Johnson, Babb, Diller, & Inglese, 2008), an- 
other study concludes that the lower FA in the total CC 
did indicate higher levels of post-concussion symptoms 
and emotional distress (Wilde et al., 2008). 

However, it has also been shown that specific lo- 
cations are relevant to specific cognitive abilities, as 
research shows that there is significant dissociation be- 
tween cognitive impairments in TBI individuals whose 
predominant pathology is in the anterior corona radi- 
ata or uncinate fasciculus (Ghajar & Ivry, 2008). The 
anterior corona radiata connects the lateral prefrontal 
cortex (PFC) with areas such as the thalamus and cer- 
ebellum; the uncinate fasciculus is a primary pathway 
between the lateral PFC and parahippocampal cortex. 
The TBI patients with shearing in the uncinate fascic- 
ulus exhibited deficits in working memory tasks. TBI 
patients with shearing in the anterior corona radiata 
exhibited deficits in executive attention (Niogi et al., 
2008). 


Event-Related Potentials 


Electrophysiological measurements of the brain have 
also proved very sensitive to the effects of a TBI. The 
qEEG and ERP technologies have improved our scien- 
tific understanding of the brain’s response to a TBI. 
Event-related potentials involve the measurement of 
the magnitude of brain’s electrical response pattern 
within milliseconds of a stimulus (some ERPs go up 
to 700-800 msec following stimulation). The response 
can involve several waves of different amplitudes and at 
different time delays from the stimulus. Each wave has 
been named and classified as to the proposed process- 
ing occurring. The ERP research offers an additional 
perspective on the TBI patient’s cognitive problem and 
appears to be useful and predictive of cognitive issues. 
Both the magnitude of the response and the response 
time were affected negatively in the TBI patient, as we 
discuss below. 

The P300 has been shown in several studies to be 
a viable indicator of the negative effect of a TBI on the 
electrophysiology of the brain, mostly in terms of its 
lower amplitude but also increased time delay from 
stimulus onset (latency). The P300 (P3) wave is re- 
corded via the EEG as a positive deflection in voltage at 
a latency of 300 ms from the onset of the stimulus. It is 
mostly observed in the parietal lobes and is considered 
involved in cognitive functioning. 

Longer reaction times, which are negative find- 
ings, were exhibited by symptomatic athletes compared 
to asymptomatic athletes (Lavoie, Dupuis, Johnston, 


Quantitative Electroencephalography in the Assessment and Rehabilitation of Traumatic Brain Injury 475 


Leclerc, & Lassonde, 2004). This effect was not influ- 
enced by the length of time since injury. This finding 
is further support for the hypothesis that there is no 
spontaneous cure in the TBI patient. There was an in- 
verse relationship between severity of post-concussion 
symptoms and P300 amplitude. Similar results were 
found for amplitude of ERPs following MTBI in col- 
lege athletes (Dupuis, Johnston, Lavoie, Lepore, & Las- 
sonde, 2000). The MTBI patients showed a significant 
decrease in the amplitude of the waveform around 
300 msec (P300), which was negatively related to the 
severity of post-concussive symptoms; specifically, 
lower amplitude was associated with more symptoms. 
MTBI patients with persistent attention and memory 
impairments have been shown to demonstrate abnor- 
malities in the hippocampally mediated P50 evoked re- 
sponse (Arciniegas et al., 1999; Arciniegas & Topkoff, 
2004) and the frontocentral P300 response (Arciniegas, 
Anderson, Topkoff, & McAllister, 2005; Pratap-Chand, 
Sinniah, & Salem, 1988; Schatz & Zillmer, 2003). 

Reduction in the amplitude of N1, P2, and P3 
components, which indicate the early and late stages 
of auditory processing, were found in symptomatic 
and asymptomatic athletes with TBI in comparison to 
control athletes on an auditory oddball task (Gosselin, 
Theriault, Leclerc, Montplaisir, & Lassonde, 2006). An 
oddball task generally requires the patient to respond 
differently when a specific rare stimulus is presented. 
There were no group differences in the reaction times or 
in latency of the ERP components, except for P3 latency, 
in which the controls showed a shorter latency than the 
MTBI group. Headaches and concentration problems 
were both negatively correlated with the amplitude of 
the P3 component. These results, as the researchers 
amply suggest, challenge the practice of returning the 
non-symptomatic athlete to competition. 

The effects of multiple concussions in athletes were 
examined in a visual oddball task (De Beaumont, Bris- 
son, Lassonde, & Jolicoeur, 2007). Three groups were 
compared on neuropsychological measures as well as 
P300: athletes with no history of concussion, those with 
one concussion (mean time of 59 months since inci- 
dent), and those with more than one concussion (mean 
time since of 31 months since last concussion). While 
there were no differences on neuropsychological mea- 
sures between the three groups, the multiple-concussion 
group showed reduced P3 amplitudes compared to the 
other two groups some 2.5 years after the injury. In 
conclusion, the P300 appears to be a viable measure 
of the brain’s response to the trauma in that reduced 
amplitudes and longer delays are associated with brain 
dysfunction. 


Corpus Callosum 


Much of the research has implicated the CC, which con- 
nects the two hemispheres, as one of the major sites 
of injury. This discussion focuses on the CC while ac- 
knowledging that there is evidence in the literature of ef- 
fects of TBI on other brain structures. The other affected 
areas include the gray-white matter interface, dorsolat- 
eral aspect of brain stem, subcortical white matter, basal 
ganglia, and body and posterior (splenium) section of 
the CC and cerebellum (Parizel et al., 1998). 

The CC is the largest white matter tract in the 
brain and has long been considered to be vulnerable 
to TBI (Gorrie, Duflou, Brown, Gibson, & Waite, 2001). 
Shear-strain mechanisms are common in the splenium 
(Gennarelli et al., 1982; Gentry, Thompson, & Godersky, 
1988; Mendelsohn, Levin, Harward, & Bruce, 1992). 
Autopsy studies of MTBI patients who died of unrelated 
causes showed that the CC was the most frequent site of 
DAI, which is followed by the brain stem and then white 
matter in the lobes (Belanger et al., 2007). Thus, even 
in MTBI cases, DAI effects have been found. Atrophy of 
the CC is found in the TBI patient for both adults (An- 
derson, Bigler, & Blatter, 1995; Gale, Johnson, Bigler, & 
Blatter, 1995; Levin et al., 2000) and children (Levin etal., 
2000). Interestingly, the longer the coma lasts, the more 
the callosal volume reduction (Tomaiuolo et al., 2004). 
Measures of memory were positively associated with 
volume of selected structures. For example, immediate 
free recall of word lists positively correlated with the 
volume of the fornix and the CC. Delayed recall of word 
lists and immediate recall of the Rey figure both posi- 
tively correlated with the volume of the fornix. Delayed 
recall of the Rey figure positively correlated with the 
volume of the fornix and the right hippocampus. Thus 
differential cognitive effects are found with damage to 
different structures. MTBI is associated with reduced FA 
in the white matter, compared to controls, most notably 
in the internal capsule and CC, despite normal-appear- 
ing white matter on MRI (Arfanakis, Hermann, Rogers, 
Carew, Seidenberg, & Meyerand, 2002). The FA reduc- 
tion was often less evident 1 month after injury. How- 
ever, even if the time frame is extended to 18 months, 
reductions in CC FA have been reported in adults with 
TBI (Rugg-Gunn, Symms, Barker, Greenwood, & Dun- 
can, 2001). 

Pediatric TBI patients exhibited decreased mean 
FA in the splenium of the CC, compared to matched 
controls, irrespective of the presence or location of spe- 
cific callosal or extra-callosal focal injury (Wilde et al., 
2008). This pattern was also present in anterior regions 
of the CC despite the absence of focal lesions. Lesions 
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in the splenium were found in only 25% of the children 
despite decreased mean FA. Higher FA was related to 
increased cognitive processing speed and faster interfer- 
ence resolution on an inhibition task. In the pediatric 
TBI patients, higher FA was related to better functional 
outcome as measured by the dichotomized Glasgow 
Outcome Scale. In conclusion, the CC shows evidence 
of dysfunction immediately after a MTBI, 18 months 
later, and at autopsy. 


Inconsistencies in Anterior Corpus 
Callosum Response 


The Stroop task elicited the normal fMRI response pattern 
(frontal, occipital, parietal) in five recovering severe TBI 
patients, except for a decrease in activation of the ante- 
rior CC (ACC) (Soeda, Nakashima, Okumura, Kuwata, 
Shinoda, & Iwama, 2005). The TBI patients (1-7 years 
post-injury) generally did as well as the control partici- 
pants on the Stoop but manifested poor memory for 
recent events and had trouble with their jobs. In a func- 
tional PET study, TBI patients increased their activity in 
the ACC and in frontal and occipital lobe activity dur- 
ing working memory tasks (Levine, Cabeza, McIntosh, 
Black, Grady, & Stuss, 2002). 


Greater Effort in the TBI patient 


One hypothesis that has arisen as a result of the re- 
search is that the TBI patient engages in greater sub- 
jective “cognitive effort” to attain the same objective 
level of cognitive performance as controls (Braver et al., 
1997) on the same tasks. TBI patients often report that 
they must now “work harder” to perform previously 
simple tasks. How this “effort” is translated to medical 
imaging measures and qEEG measures is undetermined 
at this point, although subjective and objective greater 
cognitive load may involve greater frontal lobe involve- 
ment, which may reflect “greater effort” (Braver et al., 
1997). Data presented in section V indicate that greater 
levels of beta activity in the frontal lobe are character- 
istic of the TBI patient’s response pattern to cognitive 
tasks and thus may reflect the subjective experience of 
greater effort. 

A comparison of patients with orthopedic injury 
(OI) to TBI patients (moderate to severe at 3 months 
post-injury) found that the frontal (cingulate, medial 
frontal, middle frontal, and superior frontal gyrus re- 
gions) brain activation during a stimulus-response in- 
compatibility task is greater in TBI patients than in OI 
patients and is positively related to TBI severity (Schei- 


bel et al., 2007). The number of lesions in the TBI group 
do not relate to the degree of activation elicited. In ad- 
dition, the more severe TBI patients (i.e., lower GCS) 
have greater activation within deeper structures that 
include the basal ganglia, thalamus, anterior cingulate 
gyrus, and CC. The researchers had speculated that DAI, 
rather than contusions and other focal pathology, may 
be responsible for the increased activation. The report 
also indicated a positive relationship between activa- 
tion (anterior cingulate gyrus, medial frontal, parietal 
regions, as well as brain stem) and response accuracy 
during a stimulus-response incompatibility task for the 
OI, but not the TBI patients, indicating increases in acti- 
vation results in performance benefits for the OI patient 
but not the TBI group. The task involved a stimulus- 
and-response feature that involved either the same side 
of the body (e.g., right-hand response to a visual stimu- 
lus presented on the right side) or a different side of 
the body (e.g., right-hand response to a left-sided visual 
stimulus). 

Another fMRI study of working memory showed 
greater activation for patients with moderate and se- 
vere TBI with DAI (Turner & Levine, 2008). The patients 
had greater activation than controls in frontal lobe (left 
middle frontal, right inferior) as well as bilateral pari- 
etal and left temporo-occipital areas. The TBI patients 
showed these brain activation differences despite per- 
formance equal to that of the control group. 

In conclusion, the medical imaging literature has 
provided evidence of damage to the TBI brain in the 
MTBI cases. The pattern is one of increased arousal 
(compared to the normative group) on relatively sim- 
ple tasks, breakdown on more difficult tasks, discon- 
nection between regions, and increased employment 
of frontal and right hemisphere locations. The possible 
clinical implications are that the TBI patient is (1) trying 
harder to deal with simple tasks, (2) cognitively breaks 
down under complex situations, (3) is not employing 
the more verbally oriented left hemisphere, and (4) is 
employing the more emotional/spatially oriented right 
hemisphere. 


SECTION IV 


Neuropsychological Testing 


The clinician needs to know the cognitive, behavioral, 
and emotional issues of the TBI patient to develop a 
treatment plan. This section addresses what science 
knows and the problem of the limitations of science in 
understanding the cognitive and emotional effects of a 
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TBI. Neuropsychological tests have been the standard for 
assessing cognitive functioning following TBI. Surpris- 
ingly, up to 90% of the “recovered” cases of moderate 
TBI continue to have cognitive deficits on neuropsycho- 
logical testing (Rimel et al., 1981). The clinician should 
be aware that neuropsychological measures have suf- 
fered from problems in interpretation, which include 
such issues as: 


(1) A valid pre-trauma baseline 

(2) Possibility of malingering 

(3) Relationship to medical imaging results 

(4) Psychometric issues: retesting effects, availability of 
valid and reliable parallel forms of measures, dis- 
criminate sensitivity to other conditions (such as 
preexisting learning disabilities) 

(5) Differential diagnosis in relation to preexisting 
conditions 

(6) Relationship to outcome measures (job, etc.) 

(7) Relationship to depression and other emotional and 
behavioral conditions. 


These topics lead to questions concerning the valid- 
ity of interpretation of results, which should alert the 
clinician to be cautious in blindly accepting conclusions 
in reports. However, some valid assumptions regard- 
ing baseline functioning can be made in the absence 
of pre-incident data and give validity to neuropsycho- 
logical conclusions. For example, a patient who was a 
straight-A student throughout his academic career and, 
following a TBI, is performing two standard deviations 
below the normative group on a particular test cannot 
be considered unaffected by the TBI in the absence of 
other possible causes. In addition, without evidence to 
the contrary, most individuals (68%) can be expected 
to fall within one standard deviation range on a test, 
and about 95% within two standard deviations, pro- 
viding a basis for some reasonable interpretations of 
deficits on tests. Therefore a neuropsychologist can, on 
occasion, correctly infer that an individual’s preexist- 
ing condition was above his presently tested functional 
level on measures and thus accurately infer the pres- 
ence of brain damage. 


Pre- Trauma Baseline 


In both the military and sports the problem of pre- 
trauma baseline testing is understood and is beginning 
to be addressed. The pre-trauma baseline problem re- 
fers to the problem of determining if there is a deficit in 
functioning based on post-trauma testing performance. 
If a subject is performing at a normal level, it doesn’t 


necessarily mean that the TBI has had no effect, as the 
subject may have been performing well above the nor- 
mal range prior the injury. To establish an effect of a 
TBI, the evaluator needs to have some measure or es- 
timate of what the pre-morbid level of functioning was 
on a particular measure. 

In sports and military studies involving computer- 
ized cognitive batteries such as the ImPACT instrument 
(Iverson, Lovell, & Collins, 2003), the Concussion Sen- 
tinel (Erlanger, 2002), and Automated Neuropsycho- 
logical Assessment Matrices (Reeves, Culligan, LaCour, 
Raynsford, Elsmore, & Winter, 2001) are being employed 
to establish baselines. However, pre-trauma baseline 
data are typically unavailable in injuries resulting from 
motor vehicle accidents, falls, and assault, and the best 
that can be obtained is school records, which are far 
from an ideal baseline. Even with the availability of pre- 
trauma neuropsychological data, there are problems of 
retesting within short time frames, even on alternate 
forms. There is the additional problem of the brain’s 
physical adaptation, which can result in normal scores 
despite evidence of physical damage. In addition, it has 
been demonstrated at a 4-month retest interval that im- 
provements on assessment measures (ANAM) can sig- 
nificantly improve in noninjured athletes (Daniel et al., 
1999). So if the practice effect or cognitive improvement 
can occur at 4 months, then how can we rely upon mea- 
sures that use return to preexisting level as the criterion 
of recovery? We should, rather, use improvement from 
baseline as the guideline. 

Neuropsychological testing is especially useful 
when baseline studies are obtained and compared 
with post-injury examinations (Echemendia, Putukian, 
Mackin, Julian, & Shoss, 2001). For example, neurop- 
sychological testing was useful in detecting cognitive 
impairment in college athletes following MTBI and was 
more effective than subjective report in differentiating 
injured from non-injured athletes (Echemendia et al., 
2001). The addition of the ImPACT computerized bat- 
tery to the subjective report increased diagnostic accu- 
racy by 19% (van Kampen, Lovell, Pardini, Collins, & 
Fu, 2006). 

This research challenges the assumption that the 
patient is the best judge of the cognitive effects of 
his or her own injury. However, not everyone favors 
a widespread adoption of neuropsychological testing. 
For example, one view is that due to time/financial 
costs of testing, the lack of validation in determining 
recovery, the limited validation and utility of diagnos- 
ing concussion, and numerous logistical concerns, the 
widespread use of such testing is not viable (Grindel, 
2006). 
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Malingering 


The clinician needs to monitor the athlete’s motivation 
for performance in the post-concussion evaluation (Bai- 
ley, Echemendia, & Arnett, 2006). In the sports arena 
the tendency is to minimize/deny effects. In the per- 
sonal injury realm the tendency is to exaggerate/fabri- 
cate effects. The possibility of malingering has been a 
major focus in neuropsychological testing for a number 
of years, and assessment of malingering is presently rec- 
ommended by the National Academy of Neuropsychol- 
ogy as part of a neuropsychological assessment (Bush 
et al., 2005). In most neuropsychological evaluations 
the goal is to determine the presence of exaggeration, 
not minimization, of cognitive deficits. However, in- 
terpretations of the results of the malingering batteries 
face problems in validity. Many of the research reports 
appear to implicitly assume that because someone is 
litigating the case, the patient must be malingering, and 
then proceed to show data of “exaggerated” complaints. 
However, it is equally plausible that the patient who is 
experiencing more symptoms is more likely to litigate. 
Historically, judgments were based solely upon clinical 
testing data, as medical imaging technology (CT, MRI) 
was not able to provide sufficient basis to provide vi- 
able alternate data. In addition, in most situations the 
patient has not even undergone relevant physical assess- 
ment. The imaging studies using DTI, ERP, and qEEG 
have proved to be the most sensitive and relevant to the 
underlying physical damage caused by the trauma and 
thus offer a more valid and useful assessment approach 
to malingering than paper-and-pencil or computerized 
neuropsychological measures. The most valid medically 
diagnostic instruments (q(EEG, DTI) are seldom used to 
address the question of malingering. The qEEG results 
are discussed in section V. 

Empirical studies of malingering in litigation offer 
perspectives in contrast to the assumption that all pa- 
tients with symptoms persisting months after TBI are 
malingerers. For example, one study estimates that 
while 57% of TBI patients complained of symptoms 
at the time of the medicolegal report (mean interval 
9-12 months), 39% had symptoms at the time of settle- 
ment (mean interval 22-1 months) and 34% had symp- 
toms 1 year after litigation (Fee & Rutherford, 1988). 
If litigants were all malingerers, then the question that 
can be raised is why there was any reduction in symp- 
toms from the report time period to the settlement and 
why was there only a 5% decrease in symptoms after 
the settlement. The possible counterargument is that 
the claimant was just continuing to present malingered 
symptoms to avoid the possible reopening of the case. 


However, it would be unlikely that a case would be re- 
opened once the patient claimed the symptoms were 
gone. A meta-analytic review of 18 studies of 2,353 
individuals with TBI of varying severity was used to 
explore the relationship between litigation and symp- 
toms (Binder & Rohling, 1996). The conclusion of the 
review was that financial incentives may account for 
20%-25% of the persistent signs and symptoms. How- 
ever, in the absence of a clear physical definition of 
TBI, any estimate is suspect. Other studies have failed 
to find associations between compensation or litigation 
and frequency or severity of post-concussive symptoms 
(Keshavan, Channabasavanna, & Reddy, 1981; Merskey 
& Woodforde, 1972; Rimel et al., 1981). Although base 
rates of the concussion symptoms are an important 
consideration, it is perhaps more valid to establish the 
pre-accident symptom base rate for the individual TBI 
patient, which is problematic. 

In conclusion, while it most certainly is the case 
that malingering exists, neuropsychological or psycho- 
logical reports which that statements on a patient’s mo- 
tivational state and infer malingering need to be taken 
with caution. Frequently relevant physical (DTI, qEEG) 
diagnostic tests are not available to confirm or deny as- 
sertions of malingering. In addition, lack of structural 
damage on the CT and MRI instruments is not evidence 
of malingering due to the low frequency of structural 
deficits in MTBI cases. Two decades ago, many symp- 
tomatic patients had normal MRI scans (Levin et al., 
1987). More recent estimates continue to indicate that 
43%-68% of mild TBI patients have normal structural 
MRI scans (Hofman, Stapert, van Kroonenburgh, Jolles, 
de Kruijk, & Wilmink, 2001; D. G. Hughes, Jackson, 
Mason, Berry, Hollis, & Yates, 2004). 


Relationship Between Neuropsychology 
and Medical Imaging Technologies 


Neuropsychological measures and medical imaging 
techniques have not reached a level of sophistication 
that always allows us to identify the relationship be- 
tween specific neuropsychological deficits and a lesion 
in a particular locations, or sets of lesions in different 
locations. Part of this problem resides in our present 
understanding of the mind-body problem. The follow- 
ing results provide some research information on the 
complexity of the problem facing this field. 

In a group of TBI patients, neuropsychological func- 
tioning improved while DTI fractional anisotropy (FA), 
mean diffusivity (MD) from the DTI images, and vox- 
el-based analyses of the gray matter (GM) and white 
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matter (WM) probability maps revealed significantly 
greater negative gray and white matter change over 
time (2 months vs. 12.7 months post-injury) in patients 
compared to controls (Bendlin et al., 2008). This line 
of evidence supports Thornton’s (2000) assertion that 
there is no spontaneous cure of the underlying physical 
damage in the TBI patient, and in this case, the under- 
lying physical damage worsened. The TBI affected all 
the major fiber bundles in the brain, which include CC, 
cingulum, superior and inferior longitudinal fascicules, 
uncinate fasciculus, and brain stem fiber tracts. Thus 
improved neuropsychological testing doesn’t necessar- 
ily mean that the brain has repaired itself. In this ex- 
ample, it would appear that the brain found some way 
to change its physical response, as it couldn’t rely upon 
the injured white matter tracts to function as well. The 
neuropsychological testing may not have been sensi- 
tive enough to reveal the underlying physical damage. 
The counterargument to this interpretation is that the 
brain has found a different and equally effective way to 
solve the problem due to its adaptive nature, albeit with 
limitations with more complex and demanding tasks 
(Thornton, 2003). 


Psychometric Issues: Retest Effects, 
Alternate Forms 


The additional issues of retest effects have availability 
of valid alternate forms have been traditional areas of 
concern in psychological assessment and are not spe- 
cific to the TBI literature. 

In the sports arena, the problem has drawn consid- 
erable attention. The ImPACT test is a popular screening 
measure for sports concussion (Schatz, Pardini, Lovell, 
Collins, & Podell, 2006). Test-retest reliability values of 
the ImPACT test range from .15 to .61 in a group of 115 
normal participants retested at 45 and 50 days follow- 
ing original evaluation (Broglio, Macciocchi, & Ferrara, 
2007). These low reliability values render the test sta- 
tistically unacceptable for these time periods. The other 
measures assessed by Schatz et al. (2006) included 
the Concussion Sentinel and the Headminder Concus- 
sion Resolution Index. The researchers concluded that 
these instruments also demonstrated similar low reli- 
ability values. The false positive rate, which identifies a 
normal individual as a concussed patient, was 38% at 
45 days for the ImPACT tests, 19% for the Headminder 
Concussion Resolution Index and 33% for the Concus- 
sion Sentinel. Other researchers have reported higher 
reliabilities for shorter periods of time. For example, 
there are no significant practice effects in normals on 


the ImPACT measure when tested within several days 
(Iverson et al., 2003). The ImPACT test has also been 
shown to correctly identify mildly concussed athletes 
(Schatz et al., 2006). However, Broglio et al. (2007) con- 
cluded that currently no assessment test could be rec- 
ommended. In addition, without equivalent alternate 
forms, the “improvements” on these measures taken 
within days of each other are susceptible to practice ef- 
fects. Similar conclusions were reached regarding com- 
puterized testing in the sports concussion area based 
upon cost, validity, and reliability issues (Grindel, 2006; 
Randolph, McCrea, & Barr, 2005). Even with equivalent 
forms the validity of repeat testing within a short period 
of time opens up the potential effect of practice on the 
results. Other researchers have argued that following a 
single repetition of a test there is no further evidence 
of a practice effect on computerized tasks (Collie et al., 
2006). For example, in one study the researchers stud- 
ied three groups of athletes (control, symptomatic con- 
cussed athletes, and asymptomatic concussed athletes) 
and conducted repeated computerized testing. Follow- 
ing the TBI, the asymptomatic athletes had difficulty 
with only the divided attention task, not the motor or 
attentional tasks. In contrast, the symptomatic group 
demonstrated large and significant deficits on almost 
all the measures of reaction time and attention, espe- 
cially on tasks assessing speed. Both the control and 
asymptomatic groups significantly improved on repeat 
computerized testing, from pre-season baseline to post- 
injury for asymptomatic group. This demonstrates the 
problem of repeat testing. However, the symptomatic 
group’s performance on paper-and-pencil tests did not 
deteriorate despite significant deficits on the computer- 
ized battery, calling into question the validity of paper 
and pencil neuropsychological testing instruments. The 
presence and duration of LOC and PTA did not differ- 
entiate between the symptomatic and asymptomatic 
groups. Erlanger et al. (2001) addressed the complexity 
of this problem with respect to a Web-based neurop- 
sychological test protocol and reported that the Con- 
cussion Resolution Index showed resistance to practice 
effects. Researchers have argued that a .90 test-retest 
reliability measure is the appropriate statistical criteria 
for clinical and research use of a test (Randolph et al., 
2005). 

The reliability problem relates to the underlying 
true value of a variable. Confidence intervals employ 
high and low values that reflect different probability 
values (95%, 98%, etc.) of the true value within the 
assigned range. As the reliability decreases, the con- 
fidence interval of a test score becomes larger, thus 
compromising the ability to make definitive probability 
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statements regarding the significance of the difference 
between two administrations of a measure. For example, 
the Wechsler IQ measures have a mean of 100, an SD of 
15, and reliability of .90. When 95% confidence inter- 
vals are used, a 7-point drop is statistically significant 
(Randolph et al., 2005). As the reliability of a measure 
decreases, there is more uncertainty regarding the true 
value, and thus a wider confidence interval to enable 
a similar probability value. If the reliability of the IQ 
test was .70, it would require a 20-point drop in IQ to 
be significant. It is relevant for the clinician to under- 
stand these issues when presented with reports of lack 
of progress in a treatment program. 


Differential Diagnosis 


Differentiating the effects ofa TBI from a preexisting learn- 
ing disability, a previous TBI, or other CNS-damaging 
events has always been extremely problematic. The 
availability of academic records (grades, SAT scores) is 
only occasionally useful, due to the lack of equivalence 
of these measures to neuropsychological measures. 
High schools do not generally administer neuropsycho- 
logical batteries. On occasion, a previous child study 
team evaluation can be useful. 


Relationship Between Neuropsychological 
Measures and Real-World Outcome 


The association between neuropsychological status 
and functional impairment was examined with equa- 
tion modeling in 87 patients with moderate to severe 
TBI studied longitudinally (Rassovsky et al., 2006). The 
results of the modeling showed that only neuropsycho- 
logical status, not emotional or behavioral difficulties, 
consistently mediated the relationship between TBI 
severity and functional outcome at 12 months post- 
injury. No direct effect of injury severity on functional 
outcome was found. Rather, it was the indirect effect 
that was found to be significant, suggesting that other 
intervening variables mediate the relationship between 
injury severity and functional outcome. Some studies of 
MTBI show support for a relationship between sever- 
ity of neuropsychological deficits and various outcome 
measures, including employment status (Ross, Millis, & 
Rosenthal, 1997). However, concerning the relationship 
between injury severity and neuropsychological status, 
research studies have found only a weak relationship 
between these parameters (Binder et al., 1997). Other 
researchers have found that other factors, such as pre- 
morbid IQ, emotional functioning, and financial incen- 


tives, may exert a larger effect on outcome than injury 
severity (Binder & Rohling, 1996). A review of the lit- 
erature concludes that many neuropsychological tests 
have a moderate level of ecological validity predicting 
everyday cognitive functioning (Chaytor & Schmitter- 
Edgecombe, 2003). Specifically, high scores on tests 
predicted full-time employment 62% of the time, while 
low scores predicted unemployment 67% of the time 
(Fabiano & Crewe, 1995). 


Depression, Brain Structures, Cognition, 
and Personality Changes in TBI 


Depression 


There is a large body of evidence indicating that depres- 
sion is a common complication of TBI, with a preva- 
lence of 16%-61% meeting criteria for major depressive 
disorder. This high variability suggests problems in the 
diagnostic methods used, or variability in sampling 
methods, such as randomization versus self-selection, 
and recruitment patterns (Kim et al., 2007). Depres- 
sion is the most cited psychological disturbance after 
TBI, with prevalence rates ranging from 6% in cases of 
mild traumatic brain injury to 77% in more severe TBI 
within the first year after injury (Jorge, Robinson, Stark- 
stein, & Arndt, 1993). For example, 91 consecutive TBI 
patients admitted to a general hospital at 3, 6, 9, and 
12 months post-injury were compared for depression 
with 27 patients admitted for multiple traumas without 
TBI (Jorge et al., 1993). In the TBI sample, 52% met 
DSM-IV criteria for mood disorder due to TBI, 33% had 
major depressive features, 10% had depressive features, 
and 9% had either manic or mixed features. In the com- 
parison group, 7% had major depression, and 15% had 
depression without major depressive features. Retired 
professional football players (N = 2,552) with an av- 
erage age of 53.8 years and an average professional 
football-playing career of 6.6 years were administered 
a general health questionnaire that included questions 
about prior injuries, the SF-36 (Short Form 36), and 
other markers for depression (Guskiewicz et al., 2007). 
Eleven percent of 2,434 athletes reported having prior 
or current diagnosis of clinical depression. 

There was an association between recurrent con- 
cussion and diagnosis of lifetime depression, suggesting 
that the depression prevalence increases with increas- 
ing concussion history. Compared with retired players 
with no history of concussion, retired players report- 
ing three or more previous concussions (24%) were 
3 times more likely to be diagnosed with depression; 
those with a history of one or two previous concussions 
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(36%), were 1.5 times more likely to be diagnosed with 
depression. An MTBI group with LOC of 15 minutes 
experienced more depression than a severe TBI group 
(Alexander, 1992). World War II veterans were assessed 
for prevalence of depression several decades after the 
initial injury (Holsinger et al., 2002). After age, edu- 
cation, and health conditions were accounted for, an 
18% lifetime prevalence of depression was observed in 
veterans who suffered a head injury in their 20s, which 
was significantly higher than the observed 13% lifetime 
prevalence for those without a history of head injury. 


Depression and Brain Structure Relationship 


The following discussion provides evidence of the oc- 
currence of emotional and personality changes in the 
TBI patient. However, it should be kept in mind that 
there is an implicit confusion in this type of literature. 
The fact that we are able to indicate a certain percent- 
age of TBI patients are depressed doesn’t mean that 
we can state unequivocally that the TBI is the cause of 
the depression. The problem resides in our inability to 
state whether the causal link is the physical effect on 
the brain or the sequelae of the TBI on psychological, 
cognitive, social, and economic functioning. For exam- 
ple, has the patient become depressed because recall 
of events is poor, or because life has changed since the 
TBI, or because as a consequence of the TBI the patient 
cannot pay bills and has lost employment? 

The alternate to the environmental or psychologi- 
cal cause of the depression is a physical one, which is 
that the TBI results in a brain response pattern that is 
present in depressed individuals, and thus the patient is 
physiologically depressed. Patients with major depres- 
sion alone tend to have left anterior hemisphere lesions, 
while depression with anxiety is associated with right 
hemisphere lesions (Jorge et al., 1993). (EEG measures 
of prefrontal activation asymmetry at rest showed that 
patients with greater relative left prefrontal activation 
report more positive and less negative moods (David- 
son, Coe, Dolski, & Donzella, 1999). In addition, acutely 
depressed patients as well as remitted depressed pa- 
tients exhibit decreased left prefrontal activation com- 
pared with never-depressed controls. There is evidence 
suggesting that damage to the basal ganglia or fronto- 
striatal tracts may play a role in depression following 
head injury. One study found that head trauma resulting 
in frontal (left dorsolateral frontal) and/or subcortical 
(left basal ganglia) lesions was associated with the high- 
est rates of depressive episodes (Fedoroff et al., 1992). In 
other samples with prior head injury, there is evidence 
for involvement of subcortical (basal ganglia) (Steffens, 


Helms, Krishnan, & Burke, 1999) and frontal (ventrome- 
dial orbitofrontal area) locations in depression (Elliott 
et al., 1997). As this chapter has elucidated, it is well 
known that a TBI affects frontal lobe functioning. 

TBI patients with MRI identified lateral lesions dem- 
onstrate, at 3 months post-injury, more intense depres- 
sion, greater problems in social skills and daily living, 
and more apathy than patients with medial lesions (Par- 
adiso, Chemerinski, Yazici, Tartaro, & Robinson, 1999). 
Major depression in TBI is also associated with reported 
smaller hippocampal and amygdala volumes, structural 
and morphological changes in the prefrontal and orbito- 
frontal cortex, and basal ganglia structures (Guskiewicz 
et al., 2007). Studies that fail to address the issue of 
brain-based versus environmentally based depression 
or anxiety will not offer clarity to this problem. 


Depression and Cognition 


Given the above qualifications it remains relevant to the 
clinician to know about the possible role of a TBI in 
his or her patient’s history as a possible contributory 
factor to depression. The large presence of depression 
in the TBI group also raises the question of whether 
depression could be affecting the cognitive measures 
associated with mild and moderate TBI. TBI patients 
with major depression (28%), relative to nondepressed 
TBI, were found to have significantly lower scores on 
measures of working memory, processing speed, ver- 
bal memory, and executive function (Rapoport, Mc- 
Cullagh, Shammi, & Feinstein, 2005). The differences 
averaged about .45 SD advantage for nondepressed. 
This is similar to the deficit of .50 SD on the California 
Verbal Learning test (CVLT) found in major depression 
patients in a psychiatric hospital (Otto, Bruder, Fava, 
Delis, Quitkin, & Rosenbaum, J 1994). TBI patients (200 
days post-injury and 28% with major depression) were 
found to have significantly lower scores on measures of 
working memory, verbal memory, executive function, 
and processing speed than the control group (Rapoport 
et al., 2005). This study demonstrated that at 6 months 
following mild and moderate TBI, major depression is 
associated with worse performance across an array of 
cognitive domains, including attention, memory, and 
executive functioning. While more than -half of the pa- 
tients without major depression were unimpaired on 
any cognitive test, this was true for only 15% of the pa- 
tients with major depression. The literature has gener- 
ally been reporting negative or conflicting results in this 
area, leaving the question of the influence of depression 
on memory functioning in the TBI patient unresolved, 
although suggestive of a negative influence. 
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Post-Traumatic Stress Disorder and Brain Structures 


The physical measurement of PTSD offers an inconsis- 
tent set of results. An fMRI evaluation of PTSD showed 
significantly less activation of the thalamus, the anterior 
cingulate gyrus (Brodmann’s area 32), and the medial 
frontal gyrus (Brodmann’s area 10/11) than a com- 
parison group (Lanius et al., 2001). However, contrary 
to that finding is the observation that combat-related 
PTSD soldiers had increased beta power over frontal 
regions relative to veterans without PTSD (Begic, Ho- 
tujac, & Jokic-Begic, 2001). Risk of PTSD was directly 
associated with the volume of left temporal lesions in 
MRI scans in 95 pediatric patients with TBI (Vasa et al., 
2004). Left orbitofrontal lesions were associated with 
decreased risk of hyperarousal symptoms, while diffuse 
brain lesions were related to increased risk of avoidant 
symptoms. 

In MTBI, depression, and PTSD, the frontal lobes 
are affected, as well as other structures. The task of dif- 
ferentiating between these diagnostic categories based 
upon frontal lobe problems is challenging. Definitive 
statements regarding the causality of neuropsychologi- 
cal problems in these groups becomes extremely prob- 
lematic, as we have only (1) a limited understanding of 
how some of these neuropsychological tasks function 
with respect to brain structures and (2) a limited un- 
derstanding of how PTSD and MTBI affect brain struc- 
tures and functions. To render a definitive statement 
that the depression, not MTBI or PTSD, is affecting the 
memory system would require knowledge that a spe- 
cific brain structure is involved in memory and is not 
affected structurally or functionally by PTSD or MTBI. 
The qEEG appears to be particularly well suited, once 
research has discovered the different (EEG patterns for 
PTSD and MTBI, to address simultaneously both cogni- 
tion and emotional states. 


Personality Changes 


A study of children ages 5-14 with TBI found person- 
ality changes in 22% of participants between 6 and 
12 months after injury, and 12%-13% in the second 
year after injury (Max et al., 2006). The severity of in- 
jury consistently predicted personality change, and pre- 
injury adaptive function predicted personality change 
only in the second year post-injury. Superior frontal 
gyrus lesions were associated with personality change 
between 6 and 12 months following injury, after sever- 
ity of injury and the presence of other brain lesions were 
controlled for. Only lesions in the frontal lobe white 
matter were significantly related to personality change 


in the second year after injury. Emotional instability was 
the most common subtype of the disorder, followed by 
the aggressive subtype and then the disinhibited sub- 
type. The other two personality changes described were 
the rare and generally resolving apathetic and paranoid 
subtypes. A review of the literature from 1978 to 2006 
found a large prevalence of psychiatric disorders fol- 
lowing nonpenetrating TBI (Kim et al., 2007). The dis- 
orders were psychosis (20%), depression (18%-61%); 
PTSD (3%-59%), mania (83%-22%), and aggression 
(20%-40%). However, as indicated by the authors of 
the study, the prevalence needs to be confirmed in con- 
trolled studies. 


SECTION V 


The Role of the Quantitative EEG 
in the Assessment and Rehabilitation 
of the TBI Patient 


This section provides (1) a basic understanding of the 
qEEG in terms of the frequencies, variables and locations 
employed; (2) information on what is presently known 
about the relationship between the qEEG variables and 
TBI; (3) a brief history of the relationship between the 
qEEG and the field of EEG biofeedback; (4) a descrip- 
tion of the activation qEEG model of evaluation and the 
resultant Coordinated Allocation of Resource model of 
brain function; (5) a discussion of the qEEG correlates 
of auditory and reading functioning; (6) principles of 
intervention and results with the TBI patient; (7) a com- 
parison of the TBI and normal response pattern in the 
auditory processing task with particular attention to the 
CC; and (8) information on the rehabilitation of the TBI 
patient with specific examples. 


The 10-20 System 


The brain produces electrical signals in the range of 40- 
100 microvolts, which are detected by the electrodes. 
Due to differences in skull thickness, the microvolt lev- 
els can vary in that thicker skulls don’t allow the electri- 
cal energy to be transmitted as easily, resulting in lower 
microvolt levels than thinner skulls. The EEG data, once 
collected, need to undergo an artifacting analysis. Arti- 
facts are signals that are not due to brain activity are but 
mostly due to eye movements, muscle activity, or other 
non-brain events. Software programs typically allow the 
evaluator to mark the epoch (a period of time) as deleted 
due to artifact presence. The data are then analyzed by 
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software and compared to an available database. Pres- 
ently almost all databases are eyes closed. None have 
evaluated the relationship between the qEEG variables 
and task success and most do not extend the frequency 
range above 21 Hz (sine waves per second). 

Figure 18.1 presents the standard nomenclature of 
the 10-20 system. The 10-20 system standardizes the 
electrode location to similar anatomical locations de- 
spite the differences in head size among patients. Nylon 
caps that have the electrodes located in the 10-20 sys- 
tem are typically employed; caps are available in differ- 
ent sizes to fit the age span from infants to adults. The 
letter F refers to frontal, T to temporal, C to central, 
P to parietal, and O to occipital locations. Left hemi- 
sphere locations are indicated by odd numbers, and 
right hemisphere locations by even numbers. Typically 
what occurs in a qEEG recording is that the electro-cap 
is placed on the head, and ear reference electrodes are 
attached to the ear lobes. The nylon caps have tin plates 
that are separated from the scalp by a small space, 
which is filled with electro-gel to enable conductance 
of the electrical energy from the scalp to the tin plate. 
Figure 18.2 presents a visual representation of the dif- 
ferent frequencies. 

The following discussion provides a description of 
the qEEG measures. Not all the measures have proved to 
be correlated with cognitive performance. The descrip- 
tions are provided, as other researchers have reported 


Figure 18.1 
locations. 


Standard 10-20 system and nomenclature for 


significant findings with these variables. From Thorn- 
ton’s (2001) viewpoint and data with the TBI popula- 
tion, learning disabilities, and attention deficit disorders, 
there are two classes of critical variables, each of which 
has two critical variables. The first general class involves 
what is happening at a specific location and measures 
the different frequencies in terms of their relative power 
and microvolt values. The second class involves the 
similarity of the waveforms between different locations 
with such measures as the Spectral Correlation Coeffi- 
cient (SCC) or coherence and phase. The phase measure 
is a more time-sensitive measure of the SCC. The second 
measures are reflective of the activity in the long myeli- 
nated fibers connecting the locations. The connection 
issues have been addressed with several different con- 
ceptual (coherence, co-modulation, spectral correlation, 
phase) and mathematical definitions (Collura, 2008). It 
is empirically unclear, at this point, how these different 
methods of calculating these relationships interrelate, 
as well as how they relate to cognition. The exception 
to this statement is the Thornton (2001) research that 
employed the Lexicor Spectral Correlation Coefficient 
measure and correlated the qEEG measures with cogni- 
tive measures. Thornton’s research has found that three 
variables (relative power, SCC, and phase values) are 
the most useful in predicting cognitive effectiveness and 
understanding the effect of a TBI on the brain’s electro- 
physiology. The reports by other researchers on coher- 
ence employ their own specific definitions. 


Definitions of Measures 


Microvolt. The average strength in absolute microvolts 
of the signal of a band during an epoch. This measure 
merely reflects how strong the signal is in terms of mi- 
crovolts. 

Relative power. The microvolts of the particular 
band divided by the total microvolts generated by all 
bands at a location, averaged over the epoch time pe- 
riod. This measure is insensitive to skull thickness, as 
it measures the total microvolts at a location and de- 
termines the percentage of the total microvolts that are 
within a particular frequency range. 

Peak frequency. The peak frequency of a band dur- 
ing an epoch (defined in frequency) 

Peak amplitude. The peak amplitude (measured in 
microvolts) of a band during an epoch. 

Symmetry. The peak amplitude symmetry between 
two locations in a particular bandwidth—defined as 
(location A minus location B)/(location A plus location 
B), where A and B represent two locations of the 10-20 
system. 
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Delta 0—4 Hz 
0.0 02 0.4 0.6 0.8 T.0 

Theta 4-8 Hz 
0.0 02 0.4 0.6 08 1.0 

Alpha 8-13 Hz 
0.0 0.2 0.4 0.6 0.8 T.0 

Beta1 138-32 Hz 
0.0 0.2 0.4 0.6 0.8 7.0 

Beta2 32-64 Hz 
0.0 0.2 0.4 0.6 0.8 1.0 


Figure 18.2 The different frequencies. 


Spectral correlation coefficient. The average ampli- 
tude similarity between the waveforms of a particular 
band in two locations over an epoch. This variable is 
defined within a particular frequency range. 

Phase. The time lag between two locations (A and 
B), in the 10-20 system, of a particular band as defined 
by how soon after the beginning of an epoch a particu- 
lar waveform at location A is matched in amplitude at 
location B. The measurement time period for this vari- 
able is considerably less than for the SCC variable and 
can occur over a period of milliseconds. 


The gEEG and TBI 


The qEEG has been shown to have higher discriminant 
function rates than other standard EEG or MRI technolo- 
gies in differentiating TBI from normal participants. For 
example, researchers in the TBI field have argued that 
routine EEG and MRI measures are not useful in TBI 


identification due to their low sensitivity and reliability 
in discerning mild to moderate TBI (e.g., under 20% 
accuracy; Thatcher et al., 1998). (EEG has been used to 
differentiate between 608 MTBI adult patients and 108 
age-matched controls with an accuracy rate of about 
90% (Thatcher, Walker, Gerson, & Geisler, 1989). Mod- 
erate to severe cases were not included in the analysis. 
The useful qEEG measures included increased frontal 
theta coherence (Fp1-F3), decreased frontal beta (13-22 
Hz) phase (Fp2-F4, F3-F4), increased coherence beta 
(T3-T5, C3-P3), and reduced posterior relative power 
alpha (P3, P4, T5, T6, O1, O2, T4). Three independent 
cross validations resulted in accuracy rates of 84%, 
93%, and 90%. The prognostic efficacy of qEEG was 
compared to that of GCS, brain stem auditory evoked 
potentials, and CT in 162 TBI coma patients recorded 
1-21 days after injury (Thatcher, Cantor, McAlaster, 
Geisler, & Krause, 1991). The EEG results and the GCS 
score at the time proved to be an effective discriminant 
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(96% accuracy) between good outcome and death, 
with EEG phase measurements accounting for 44% of 
the variance in outcome, followed by EEG coherence 
values. The researchers suggested that the phase and 
coherence values may reflect DAI severity issues. Signif- 
icantly higher power in the delta band and lower power 
in the alpha band were found for a TBI group compared 
with matched controls in an eyes-closed task (Korn, 
Golan, Melamed, Pascual-Marqui, & Friedman, 2005). 
Changes in spectral EEG recordings were superior to 
the GCS and brain stem evoked potentials in determin- 
ing outcome in a group of 29 comatose patients (Alster, 
Pratt, & Feinsod, 1993). Improvement on spectral EEG 
recordings in the alpha and beta bands were related to 
improvements on GCS measures over time, while the 
delta frequency positively correlated with the depth of 
coma. In either case, the EEG and ERP information is 
providing useful information in the TBI situation. 
qEEG techniques were integrated with conventional 
MRI to explore the shift in the water proton relaxation 
times in moderate to severe TBI (Thatcher et al., 1998). 
Nuclear magnetic resonance of brain water proton T2 
relaxation times, determined by the proton density 
within various tissue compartments, and absolute mi- 
crovolt measures of the qEEG were obtained from 19 
moderate to severe TBI (1.7 years post-accident) pa- 
tients. The results were interpreted as providing some 
support to the hypothesis that there is either a disrup- 
tion in the integrity of the protein-lipid membranes of 
neurons or neuronal death resulting in reduced EEG mi- 
crovolts. Associations were found between the locations 
of lesions and the EEG measures. While gray matter 
lesions were related to decreased microvolts on alpha 
and beta bandwidths, white matter lesions were associ- 
ated with increased microvolts in the delta bandwidth. 
Gray matter atrophy in TBI cases has also been docu- 
mented (Cohen, Inglese, Rusinek, Babb, Grossman, & 
Gonen, 2007). Neuropsychological deficits within this 
TBI group also were correlated positively with an in- 
crease in the delta microvolts, and negatively with a de- 
crease in alpha and beta EEG amplitudes. These qEEG 
effects were not correlated with the interval of time 
between injury and MRI test nor with edema or acute 
injury effects, reflecting lack of spontaneous curing of 
the underlying physical problem (cross-sectional data). 
Thatcher was the first to indicate a lack of spontaneous 
cure in the TBI group (Thatcher et al., 1998). Thornton 
(2000) supported Thatcher’s qEEG data and initiated 
the hypothesis that time does not heal in the TBI case. 
Several measures of the changes in qEEG in TBI have 
been replicated in other studies. A discriminant analy- 
sis employing the qEEG variables to distinguish MTBI 


from cerebral vascular accidents and normals showed 
100% accuracy in separating TBI versus cerebral vascu- 
lar accidents (Leon-Carrion, Martin-Rodriguez, Damas- 
Lopez, Martin, & Dominguez-Morales Mdel, 2008). The 
results with eyes-closed data indicated that the higher 
delta (1-3.5 Hz) microvolts were associated with lower 
the functionality measures (Functional Independence 
Measure) and Functional Assessment Measure). In 
addition the lower the beta (12-30 Hz) coherence val- 
ues the lower the functionality measures. qEEG differ- 
ences were reported between asymptomatic concussed 
athletes (89 days post-concussion) patients and con- 
trol participants under the postural task conditions of 
standing up (J. Thompson, Sebastianelli, & Slobounov, 
2005). Concussed athletes showed decreases in EEG mi- 
crovolts in all frequencies under the standing condition 
when their eyes were closed. 

One review of the research in the traumatic brain 
injury area indicated that numerous eyes-closed EEG 
and qEEG studies of severe head injury (GCS score of 
4-8) and moderate injury (GCS score of 9-12) have 
agreed that increased theta and decreased alpha power 
(microvolts) and/or decreased coherence and symme- 
try deviations from normal groups often characterize 
such patients (J. R. Hughes & John, 1999). Changes 
in these measures provide the best predictors of long- 
term outcome. Other studies have reported that similar 
qEEG abnormalities are correlated with the numbers of 
bouts or knockouts in boxers (Ross, Cole, Thompson, & 
Kim, 1983) and with professional soccer players who 
frequently used their heads to affect the soccer ball’s tra- 
jectory (“headers”; Tysvaer, Storli, & Bachen, 1989). The 
qEEG has also proven useful in discriminating between 
soldiers who experienced a blast injury and normals. 
The Thatcher discriminant function (Thatcher et al., 
1989) correctly identified 88% of the soldiers with a 
blast injury history and 75% with no blast injury his- 
tory (Trudeau et al., 1998). 

There is additionally the problem of determining if 
the reductions in coherence or SCC values are the re- 
sult of damage to the myelinated fibers (as indicated in 
DTI research) or damage to the gray matter, which is 
involved in the generation of the signal. In theory, the 
lowered coherence or SCC values could be attributable 
to either or both, as lowered coherence or SCC values 
could be due to lowered ability of the gray matter to gen- 
erate a signal or transmit the signal to the white matter. 
However, the discussion that follows indicates that the 
gray matter still retains the ability to generate activity, 
as it is generating more beta activity than the normative 
group and is deficient in the SCC values. Whether the 
problem resides additionally in the gray matter’s ability 
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to transmit the signal to the white matter is unresolved 
at this point. We delve into these distinctions and their 
respective values in more detail in the following discus- 
sion of the activation qEEG evaluation. 

In conclusion, the research attests to the viability of 
the use of the qEEG in the determination of a TBI, along 
with other clinical information. It should be noted, 
however, that all of the research reported relationships 
were based upon eyes-closed data with the frequency 
range generally 21 Hz and lower. Although this line of 
research has proven productive in many clinical areas, 
there are inherent limitations to these types of data in 
two areas: (1) the limitation of the frequency range and 
(2) the inability to relate (EEG variables under task 
conditions directly to task performance. 


Brief History of Field 


Earlier studies of EEG biofeedback located the electrodes 
along the sensorimotor strip (see Figure 18.1, C3-Cz-C4) 
and employed a protocol that inhibited theta microvolts 
and augmented/rewarded beta (frequency range defined 
by authors) microvolts in a operant (rewarding of spon- 
taneous behavior) EEG biofeedback session (Carmody, 
Radvanski, Wadhwani, Sabo, & Vergara, 2001; Linden, 
Habib, & Radojevic, 1996; Lubar, 1985; Othmer, Othmer, & 
Kaiser, 1999; Tansey, 1991; L. Thompson & Thompson, 
1998). Positive clinical results of increases on IQ mea- 
sures (average of 15 points across 4 studies; Linden et al., 
1996; Othmer et al., 1999; Tansey, 1991; L. Thompson & 
Thompson, 1998), +.50 SD improvements in attentional 
abilities (Kaiser & Othmer, 2000), and a reduction in inat- 
tention as measured by the Test of Variables of Attention 
(Carmody et al., 2001) were documented. While the goal 
of this protocol is a reduction in theta microvolts and an 
increase in beat microvolts, the results of the training 
are not necessarily in that direction. For example, in a 
study conducted on site in an elementary school setting, 
children with the lowest initial microvolts of beta had 
significant increases over session, while those with the 
higher initial levels of beta show decreases in microvolts 
(Carmody, Quintela, Radvanski, Sabo, & Giorgi, 1999; 
Carmody et al., 2001). The differences in the findings of 
this study and that of others may be in the selection of 
subjects. Specifically, while the children in the Carmody 
studies were selected for ADHD based on the DSM-IV cri- 
teria, earlier studies selected children through the use of 
DSM-III criteria. The larger set of criteria used by DSM-IV 
may result in children who do not necessarily follow the 
“high-theta” and “low-beta” profile. 

The next development in the field was the employ- 
ment of eyes-closed databases, which could examine an 


individual on a host of qEEG variables in comparison 
to an appropriate normative group. Protocol interven- 
tions were geared toward normalizing the (EEG. While 
normalizing theta and beta levels might seem to be a 
self-evident positive intervention, the normalizing of 
SCC and coherence and phase values is problematic. 
Under the assumption that coherence/SCC and phase 
values reflect white matter structure and functional 
ability, why would it be desirable to lower these val- 
ues? In addition, in what frequency is it desirable to 
lower SCC or coherence values? The only way to an- 
swer these questions, and others, satisfactorily is to 
examine the brain under activation conditions and ex- 
amine the correlations between cognitive success and 
the qEEG variables, thus the development of the acti- 
vation qEEG evaluation. The employment of a higher 
frequency range in the activation database (32-64 Hz) 
has proven to be an important frequency, especially in 
the TBI situation (Thornton, 1999, 2000, 2003). In ad- 
dition, the clarification of SCC values, which are nega- 
tively related to performance, was addressed with the 
finding that SCC theta generally is a negative correlate 
of effective cognition, especially in children under the 
age of 14. The SCC values in the higher frequencies 
(alpha to beta2) were usually related to more effective 
cognitive performance. 


The Activation/Cognitive Challenge 
qEEG Evaluation 


Pribram (2009) has commented that the “combination 
of recording EEG during problem solving behavior has 
led to and continues to lead to exciting breakthroughs in 
our understanding of the brain/behavior relationship.” 
In order to understand the nature of what is under- 
taken in the activation qEEG evaluation, the following 
description is provided. The preparation of the patient 
for the evaluation is the same as with obtaining eyes- 
closed data. The acquisition of data takes about 1 %-2 
hours, including preparing the patient and administer- 
ing the tasks. The bandwidths are divided according to 
the following division: delta = 0-4 Hz, theta = 4-8 Hz, 
alpha = 8-13 Hz, betal = 13-32 Hz, beta2 = 32-64 
Hz. The standard 10-20 system (linked ears reference) 
is employed. 

The following is the sequence of task administration. 


(1) Baseline—A sample of 300 seconds of eyes-closed 
data for baseline purpose is obtained. This phase 
allows the participant to accommodate to the test- 
ing situation in addition to gathering data. 
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(2) Auditory recall task—This task is conducted with 
eyes closed. The participant listens to four stories 
in sequence. After hearing the story the partici- 
pant recalls the story silently for 40-50 seconds. 
The recording is then paused and the participant 
is asked to tell the examiner all the information the 
participant was able to recall during the quiet recall 
period. 

(3) Reading task—The participant is presented with 
one printed stories. They are asked to read the ma- 
terial quietly to themselves and reminded that they 
will be asked to recall the material. The recording 
lasts for 100 seconds. After the 100 seconds of read- 
ing, the participant is asked to close their eyes and 
silently recall for 50 seconds as much as they can 
about the story. After the quiet recall period, the 
recording is paused and the participant is asked to 
verbally recall as much as they can recall about the 
material that was just read. 

(4) Problem solving task—The participant is presented 
with the selected problems (series D and E) from 
the Raven’s matrices. One of the items is employed 
as a sample to demonstrate the logic of the Raven’s 
and discussed until the participant understands the 
purpose of the task. The participant then silently 
analyzes the problems and verbalizes his solution 
(providing a number). Due to the probability of in- 
creased artifacts in this task, data is collected for 
400-500 epochs. This task also allows for a delay 
period with different cognitive activity intervening. 

(5) Delayed auditory recall task—The participant is 
asked to recall quietly for 60 seconds all of the sto- 
ries that were read previously. Following the quiet 
recall period, the participant is asked to tell the ex- 
aminer all of the information that was recalled dur- 
ing the quiet period. 

(6) Reading recall (delayed) task 5—The participant 
is asked, with eyes closed, to recall the story that 
they read. The participant is allowed 60 seconds of 
quiet recall time (eyes closed). The participant then 
informs the examiner out loud of all of the recall 
information. 


After data collection, the artifacting process is ap- 
plied to eliminate non-EEG signals in the data. The arti- 
facting process involves visual inspection of each of the 
epochs and marking (via software) which epochs are 
affected by artifact (eye movements, muscle activity, 
etc.). The analyzed data is then run through analysis 
software that calculates means and SDs of the partici- 
pant’s response pattern across the nine cognitive tasks 
(not including eyes closed) on all the qEEG variables 


available (microvolts, relative power, peak amplitudes, 
peak frequency, symmetry measures, SCC and phase). 
The software also averages the response pattern of the 
normative group across the nine cognitive activation 
tasks (excluding the eyes-closed task); this allows a 
comparison of the participant’s overall response pattern 
to the overall normative response pattern. This type of 
analysis allows for the unique evaluation of consistent 
patterns of deficits in each task. 

There are many measures of brain activity that are 
available from the qEEG. A specific location generates 
18 values for the SCC value in a particular frequency. 
The 19 locations generate 171 SCC values for one fre- 
quency, and similarly for the phase values. When the 
five frequencies are combined for all locations across the 
phase and SCC values, the number of variables becomes 
1710. To address the statistical problem resulting from 
these large numbers a flashlight metaphor is employed. 
We assume that each location is capable of generating a 
signal within a frequency range and that signal can be 
sent to every other location, thus reducing the statistical 
problem by a factor of eight. The concept of generator 
has been used (Schreckenberger et al., 2004) in the (EEG 
field and is thus a natural extension of the concept. 

However, it should be noted that many theorists 
and empirical evidence point to subcortical locations 
as the possible origin of certain frequencies, nota- 
bly the alpha rhythm originating from the thalamus. 
A mathematical technology called LORETA that, theo- 
retically, enables specification of the location of the 
subcortical generator is currently being developed (Pas- 
cual-Marqui, 2002; Pascual-Marqui, Esslen, Kochi, & 
Lehmann, 2002). There are controversies concerning 
the ability of this technology, however, to fix accu- 
rately the origin of the signal. From a practical point of 
view the present 10-20 system combined with the high 
frequency activation database appears to be sufficient 
to obtain useful enough information to understand 
electrophysiological deficits and effectively direct re- 
habilitation efforts. 


The Coordinated Allocation of Resources 
Model of Brain Functioning 


Thornton and Carmody (2009a) proposed the coor- 
dinated allocation of resources (CAR) model of brain 
functioning. The model states that performance on 
any particular cognitive skill (auditory memory, read- 
ing memory, problem solving, etc.) is a function of the 
use of different electrophysiological variables (rela- 
tive power, SCC, etc.) and locations. While different 
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cognitive skills may employ similar (EEG variables and 
locations as other skills, each skill operates differently 
than another skill. This model is somewhat implicit in 
fMRI and PET studies, which report location activation 
during cognitive tasks. A model of brain functioning 
that asserts not just what the brain does in response to 
a task but elucidates the necessary variables and their 
values or directions is a critical step in any theory of 
brain functioning. The CAR model is an initial attempt 
to provide the identification of these functions in terms 
of qEEG variables. In the case of MTBI it is a question 
of how the system is affected and what the effects are 
on the different cognitive tasks. If the CC is damaged 
in TBI cases, what does that mean for auditory or read- 
ing memory skills or what skill does it affect and to 
what degree? One method of answering the effect issue 
is to combine normals with a TBI group and correlate 
performance across the two groups with the qEEG vari- 
ables. This was done in the case of auditory memory 
(Thornton, 2003) and the results will be discussed in 
this section. 

The qEEG offers a viable technology for establish- 
ing the correlates of effective cognitive functioning as 
well as providing a rehabilitation method (Thornton & 
Carmody, 2009b). Most of the TBI research reports 
have employed an eyes-closed database. The research 
has shown that the TBI has elevated microvolt values 
in the lower frequencies (delta, theta) and decreased 
microvolt values in the upper frequencies (alpha, beta). 
These qEEG patterns have been assumed to be tied to 
cognitive problems in the TBI patient, as assessed dur- 
ing a different time period. In addition, problems in co- 
herence in the TBI patient have also been documented 
in terms of increased frontal theta coherence, decreased 
frontal beta phase and increased left hemisphere beta 
coherence (Thatcher et al., 1989) and reduced beta 
SCCs (Thornton, 1999, 2000, 2003). The SCC and phase 
values are tied to white matter activity. The assumption 
is that lowered coherence/SCC and phase values reflect 
damage to the cortical-cortical white matter and/or the 
cortical-subcortical white matter (Destexhe, Contreras, & 
Steriade, 1998). While resting coherence and SCC val- 
ues may be sensitive to white matter damage, a more 
demanding activation approach would more likely elicit 
where the weaknesses are in the white matter, which 
has been demonstrated in the Thornton (1999, 2000, 
2003) studies. 

The CAR model was built upon the idea that activa- 
tion conditions are required for a thorough understand- 
ing of what is involved in the brain’s electrophysiological 
functioning. The CAR model examines the qEEG vari- 
ables on three levels: (1) what are the differences in EEG 


patterns between different brain states (Thornton & 
Carmody, 2008) such as auditory attention to listening 
to paragraphs; (2) what variables are being activated 
that relate to success at the task (Thornton, 2001) and 
(3) what are the relationship between task success and 
the absolute level of the specific qEEG variables that 
are positively and negatively correlated with success 
(Thornton, 2001). SPECT, fMRI and DTI studies (and 
others) have traditionally focused on identifying which 
variables are activated and then made the assumption 
that the activation relates to success at the task. While 
intuitively appealing, the assumption hasn’t always 
been confirmed or examined. Thornton and Carmody 
(2008) investigated whether that assumption is valid in 
qEEG research by looking at the activation patterns of 
the different relevant conditions. For example, a partici- 
pant engages in an auditory attention task (pen tapping 
on a table) and then an auditory memory task (listening 
to paragraphs). Success in the auditory memory task is 
related to specific (EEG variables (i.e., variables X, Y, Z). 
It would be a natural assumption that the participant 
would increase the values of the X, Y, Z variables from 
the auditory attention task. As an analogy an individ- 
ual would engage certain muscle groups when lifting 
weights and other muscles when running, as each task 
requires activations of specific muscle groups to be suc- 
cessful. However, this is not what happens. The ineffi- 
ciency hypothesis proposed by Thornton and Carmody 
(2009b) asserts that the normal (individuals with no 
history of learning disability, ADHD, psychiatric his- 
tory) human brain does not increase the relevant (EEG 
values from the comparison condition (i.e., auditory at- 
tention vs. listening to paragraphs). For example, the 
coherence alpha relationships are critical to success in 
the listening to paragraph task yet the normal group 
does not increase these coherence alpha values from 
the auditory attention condition. Modern medical im- 
aging technology needs to address this problem if the 
research results are to have relevance. 


The CAR Model With Auditory and Reading Memory 


The CAR model was developed on a number of cogni- 
tive skills (Thornton, 2001). We review two cognitive 
tasks—auditory memory for paragraphs and memory 
for reading material. Based on the results of a standard 
neuropsychological battery, only the logical memory 
subtest (paragraph recall) of the Wechsler Memory 
Scale-Revised predicted return to work at one year in a 
group of MTBI patients (Cifu et al., 1997). Based on this 
outcome, the logical memory (paragraph recall) was 
the task employed in the development of the activation 
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database. We present the effective qEEG response pat- 
tern in normal individuals for both auditory and read- 
ing memory and then examine one TBI individual’s TBI 
response pattern for these tasks. The effective normal 
response pattern results have been previously pub- 
lished (Thornton, 2000, 2002). Figure 18.3 presents the 
correlates of effective auditory memory. The figure dis- 
plays the reanalysis of the Thornton (2000) data with 
the flashlight metaphor. Circles with stars represent 
origin of the metaphorical flashlight beam of coherence 
alpha. 

For auditory memory, in Thornton’s (2001) norma- 
tive sample of individuals (ages 14-70), these SCC alpha 
flashlights (F7, F8, C3, T3, P3) during the input stage 
(listening to paragraphs) are also the predictors during 
the subsequent recall period. The SCC alpha flashlights 
(F7, F8, C3, T3, P3) during the input stage of listening 
are predictors during of auditory memory the subsequent 
recall period in the normative sample. The predictors 
during the quiet recall stage are F7, F8, C3, T3, P3, and 
F4. The predictors for long-term recall (20 minutes later) 
remain the SCC alpha flashlights from T3, F7 and F8. 
Thus across three auditory recall tasks the SCC alpha re- 
lationships are the critical ones for success. Figure 18.4 
presents an example of the effect of a TBI on SCC alpha 
relationships during the auditory input stage. 

Stars represent the origin of the flashlight beam. 
Values in circles represent the differences of the subject 
from the normative database in standard deviations. 
The white circles represent values that are within .50 
SD units of the normal mean (i.e., between —.50 SD 
and +.50 SD). The light gray enclosed circles represent 
values between —.50 SD and -1.50 SD. The darker 
gray enclosed circles represent values below — 1.50 SD. 
The numbers in the circles show the SD value. 

Figure 18.5 presents the qEEG correlates of reading 
memory. There was also a negative predictor from the 
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right posterior (T6-PB1). As the figure indicates the F7 
flashlight SCC and phase activity in the beta frequen- 
cies (13-64 Hz) as well as T5 SCC alpha activity are the 
determinants of reading recall in a normal population. 

Figure 18.6 represents the SD values for SCC and 
phase qEEG variables in a TBI participant during the 
reading task. As Figure 18.6 demonstrates, this TBI par- 
ticipant has significant deficits in SCC and phase beta2 
values from the left frontal (F7) location. The star rep- 
resents the origin of the flashlight. The light gray rep- 
resents values between —.50 SD and -1.50 SD while 
the dark gray circles represent values below —1.50 SD. 
Stars represent origin of flashlight beam. Values in cir- 
cles represent standard deviation difference of subject 
from normative database. 

Figure 18.7 presents the flashlights of posterior 
origin for the same TBI participant. The SCC beta2 
relationships have experienced significant deficits in 
functioning as a result of the TBI. The star represents 
the origin of the flashlight. The light gray represents 
values between —.50 SD and — 1.50 SD while the dark 
gray circles represent values below — 1.50 SD. Values in 
circles represent standard deviation difference of sub- 
ject from normative database. 


Intervention Rationale 


In the CAR approach the selection of locations and pro- 
tocols is determined by the results of the comparison 
of the patient’s response pattern to Thornton’s (2001) 
normative database for auditory input tasks (paragraph 
recall and auditory attention) and visual input tasks 
(reading, problem solving and visual attention). The 
total results are examined initially to localize weak- 
nesses in the system. Then the individual tasks are ex- 
amined, until a pattern of deficits becomes apparent. 
A specific task is approached first for treatment. The 


Q,O B'e 


POA 0A AANA POOR, POOR? 
OGOOGO OOO0O O®OCO OOOO COCOA 


VI VI ES) VI ES 


Figure 18.3 SCC alpha flashlight correlates of auditory memory. 


From NCLB Goals (and More) Are Attainable with Neurocognitive Approach (Vol. 1), by K. Thornton, 2006, Charleston, SC: Booksurge. 
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Figure 18.4 TBI example: Auditory memory. 
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Figure 18.5 Correlates of reading in normal population. 


first task addressed is usually auditory memory due to 
its importance in activities of daily life. When deficits 
are found in auditory memory, then the left temporal 
(T3) location is addressed first. The reasoning behind 
this decision resides in the PET and fMRI research data 
that indicate the importance of the left temporal lobe in 
auditory and verbal processing. A similar type of rea- 
soning is applied to the selection of the protocols as 
the participant responds to the treatment and improves 


their qEEG values. The SCC values are generally very 
responsive to the interventions. However, sometimes 
increases in SCC are difficult to obtain. In this situation, 
a different set of connection locations are selected. 


Intervention Results 


Most reviewers in the area of cognitive rehabilitation 
have not been encouraging of the approaches that have 
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Figure 18.6 TBI frontal response pattern: Reading. 
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Figure 18.7 TBI posterior response pattern: Reading. 
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been employed to date, due to lackluster research re- 
sults (Thornton & Carmody, 2008). One study indicated 
there was no conclusive evidence for the efficacy of 
cognitive rehabilitation for children with acquired brain 
injury (Limond & Leeke, 2005). The Veteran’s Adminis- 
tration concluded that there are no evidence-based clin- 
ical practice guidelines that address treatment of mild 
TBI. A report from the Rand Corporation emphasized 
the need to develop evidence based effective interven- 
tions for the cognitive problems of the TBI participant 
(Tanielian, Jaycox, Schell, Marshall, & Burnam, 2008). 
The evidence that follows will hopefully begin to change 
these opinions. 

Employing the CAR model, the following EEG bio- 
feedback intervention results have been reported with 
the LD/ADHD and TBI populations. Thornton and Car- 
mody (2005) reported improvement in auditory memory 
function in a group of 20 LD/ADHD children that aver- 
aged 3 SDs for reading memory and 3.33 SD (or 296%) 
for auditory memory. Traditional tutoring methods with 
the LD/ADHD child average +.49 SD (Thornton, 2006) 
on the different measures employed by the respective 


8a 
408157" 
BD HOB? GPAD 
c29., \2F0 200. 


Phase Phase 
Beta 1 Z-Scores 


os , “04 ` 
anw 
FTT 
Se? 929% 


Silent Reading 
Spectral Correlation 
Beta2 Z-Scores 


koso ®eec”\ 
22228 20200 


ee, 7S ® 
fe'e” <a'e” 


Silent Reading 


a @ 


Silent Reading 
Spectral Correlation 
Beta 2 Z-Scores Alpha Z-Scores 

F7 F5 


4B N 


DIOC 


Ox 


Silent Reading 
Spectral Correlation 
Beta2 Z-Scores 


Silent Reading 
Spectral Correlation 
Beta2 Z-Scores 

02 P4 


researchers. For example, the measures might assess 
comprehension, pronunciation, or vocabulary skills. 
Similarly, a group of 19 TBI patients improved audi- 
tory memory by an average of +2.61 SDs or 185 per- 
cent (Thornton & Carmody, 2008). In TBI intervention 
research, the cognitive rehabilitation methods using 
computers and strategies have low levels of improve- 
ment with an average of +.41 SD for paragraph recall. 
Thornton and Carmody (2008) employed SD effect size 
and confidence intervals to determine recommendation 
levels. The only recommendation obtained for the strat- 
egy and computer intervention approach was for word 
lists with computer interventions. Computers and strat- 
egies approaches obtained a ‘not recommended’ deci- 
sion by the authors for paragraph recall, attention, and 
problem-solving skills. The only moderate recommen- 
dation obtained was for the activation (EEG approach 
to paragraph recall. 

It is of some value to note that for both clinical 
groups (LD/ADHD and TBI) the EEG treatment group’s 
performance at the end of the treatment was above that 
of the respective normative control group, a result that 
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could be considered a cure for the memory problems 
of these groups. For the LD/ADHD group, the initial 
mean was 8.4 (SD = 5.5) and the post mean was 21.8 
(SD = 6.6). The comparison to the normative control 
group indicated that the treatment group was 1.53 SD 
above the control group at the end of the treatment. For 
the TBI group, the control group’s mean average was 
18 (SD = 2.45). The treatment group started at a mean 
of 8.6 (SD = 4.31) and ended at a mean of 24.5 (SD = 
7.25) or 1.92 SD above the control group (employing 
means and SD of both groups). It would appear from 
these results with two different patient populations that 
EEG biofeedback intervention based upon an activation 
qEEG evaluation and guided by the CAR model is an 
effective intervention approach. 


Specific Effects With TBI 


The high frequency range (32-64 Hz) SCC effect of a TBI 
was originally reported in the Thornton (1999, 2000, 2003) 
studies that employed the high frequency activation data- 
base. The results indicated a specific deficit in the higher 
frequency (32-64 Hz) range in the SCC and phase rela- 
tionships, under eyes closed, simple activation tasks, and 
paragraph recall tasks. These papers began to explicate 
what the connection between white matter damage and 
the qEEG variables might be under the assumption that 
the SCC values are determined by white matter function- 
ing. The results for the TBI patient involved lower values 
in the SCC values of the beta2 frequency (32-64 Hz) for 
reasons biologically unclear at this point. 

This discussion is relevant to the previously pre- 
sented issue of children “growing into the deficit” 
caused by a TBI during youth. Thornton (2001) estab- 
lished that the predominant effective qEEG variable of 
children resides in relative power and microvolt lev- 
els of betal (13-32 Hz) and reduced relative power of 
theta. As the brain passes through adolescence and into 
adulthood these variables are no longer the dominant 
effective electrophysiological parameters during cogni- 
tive tasks. The predictors of cognitive effectiveness then 
predominantly reside in SCC and phase relationships. 
As these variables are the ones most affected by the 
TBI, the damage done to a young brain won’t be ap- 
parent until early adolescence has passed and the need 
to employ SCC relationships becomes paramount. If, 
however, the damaged white matter connections have 
not spontaneously healed themselves then cognitive 
problems will become apparent, whereas previously 
they were not. Of particular relevance to this problem 
is the observation that “time does not heal” (Thornton, 
2000). In the group of 32 mild to moderate TBI patients 


the deficit pattern in the SCC and phase beta2 relation- 
ship was not a function of time since injury. In other 
words, the time distance between injury and assessment 
(cross sectional, not longitudinal data) had no effect on 
the deficit pattern. Thus, time did not result in sponta- 
neous cure of the problem. This finding echoes those 
of previous reports (Lavoie et al., 2004; Rutgers et al., 
2008; Thatcher et al., 1998). 

The finding has significant implications for the field 
as it indicates that the presumed spontaneous cure does 
not find a correlate in the electrophysiology of the brain. 
Compensation then becomes the possible mechanism 
of return to normal functioning as determined by neu- 
ropsychological assessment. The Thornton (2003) study 
also indicated a change (compensation) in response 
functioning in the TBI patient as performance on audi- 
tory memory tasks was positively correlated with right 
temporal (T4) phase betal and left frontal (F7) phase 
beta2. In Thornton’s (2001) normative sample auditory 
memory is partly determined by left temporal (T3) and 
left frontal (F7) SCC alpha (Figure 18.8). 

Thus, there was a change to a higher frequency and 
a partial shift to the right hemisphere, characteristic of a 
compensatory mechanism. However it needs to be noted 
that the shift did not result in equal performance to the 
normal group. Thus the compensation pattern was inef- 
fective in matching the performance of the normative 
group, a result contrary to other reported research in 
the area when simple tasks are employed. This result 
may be due to the high cognitive demands of free recall 
as well as the problems with high task demand tasks 
in the TBI patient. In fact, the performance of the TBI 
group was 1.28 SD below the normal group (employ- 
ing means and SD of both groups) (TBI = 85, normal 
= 54) with an average of 3.2 years since time of acci- 
dent. In addition, the Shipley Institute of Living Verbal 
IQ estimate for the TBI group was some 9 points below 
the normative group, while the education level differ- 
ence was essentially the same (TBI-13.7 years of edu- 
cation; normative group 13.8 years of education). The 
nine point drop in IQ was also found with another TBI 
group using with the Wechsler Adult Intelligence Scale- 
Revised (Matarazzo & Herman, 1984). The abstraction 
scale of the Shipley revealed a seven point drop for the 
TBI group (Paulson & Lin, 1970). This particular group 
of TBI patients could be the 20% (or greater) who are 
hypothesized in the literature to experience significant 
and long lasting problems as a result of the TBI. There 
was a significant positive correlation between the Ship- 
ley verbal IQ measure (eyes closed) and time since ac- 
cident (+.32) indicating some resolution over time of 
verbal abilities. However, neither the Shipley abstrac- 
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Figure 18.8 Stars represent origin of flashlight indicating the positive relations to total recall—within MTBI group. 
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Figure 18.9 Listening to paragraphs (W = 85). Arrows indicated decreased SCC values for TBI group at p <.005. 


tion IQ measure nor the auditory memory score corre- 
lated positively with time since accident, indicating no 
spontaneous resolution of these problems. 

The MTBI deficits do not affect SCC alpha flash- 
light activity to a significant degree. However, analyses 
of individual SCC alpha relationships do find significant 
deficits for the MTBI group when compared to the nor- 
mative group. When the MTBI and normative group 
are combined and the relationships between qEEG vari- 
ables and task success are examined, the deficit pattern 


of SCC and phase beta2 relationships becomes predic- 
tive of success and failure on the task. The lowered SCC 
and phase beta2 relationships are negatively related to 
auditory memory performance, indicating that these 
variables are relevant to auditory memory (Thornton, 
2002). As previously discussed, this type of data begins 
to answer how the deficits caused by a TBI affect spe- 
cific abilities. In this example, the negative effect is on 
the normal predictors of auditory recall (SCC alpha rela- 
tionships) and decreased SCC and phase beta2 relation- 
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ships. It has been hypothesized that this high frequency 
is intimately tied to memory processes (Lenz et al., 
2008), reflecting a conceptual link to these findings. 

Previously reported research with eyes-closed data 
(Leon-Carrion et al., 2008) had indicated deficit coher- 
ence beta (13-20 Hz) problems related to function- 
ing problems. Thornton’s eyes-closed data did reveal 
differences between the TBI (N = 92) and normative 
group (N = 42) in the occipital locations (01-02) with 
higher values for the TBI group on relative power of 
beta2, peak amplitude of alpha, but lower microvolts 
alpha, similar to the Thatcher et al. (1989) report. The 
O1 position analysis revealed lower values of delta (peak 
amplitude delta, lower microvolt delta) & higher peak 
frequency delta values. The O2 location showed lower 
values of peak amplitude of betal but higher values 
of beta (peak frequency of betal and beta2) while the 
right frontal locations (F8, F4, Fp2) showed higher val- 
ues of peak frequency of beta2. The normal pattern of 
increased lower frequency (delta, theta) and decreased 
microvolts in the beta frequency range was not evident 
in our MTBI group, but were shown in previous reports 
in severe and moderate TBI (J.R. Hughes & John, 1999). 
In terms of SCC values the TBI group (eyes-closed data) 
had higher values of SCC theta flashlights from Fpl 
and Fp2 while they had lower values of SCC alpha val- 
ues from mostly frontal and central locations (F3, F4, 
C3, C4, P4, Fz, and Cz). SCC beta2 values were lower 
for the TBI group from the C3, T5, and Fz locations. 
Lower frontal phase alpha values were lower for the 
TBI group (Fpl, Fp2, F7, T3 locations) and lower phase 
beta2 values from frontal (Fz) location. The increase in 
SCC theta from Fp1 was similar to the Thatcher (1989) 
result. In summary, the TBI appeared to have higher 
beta activation levels at the occipital locations and right 
frontal locations with increased frontal SCC theta and 
reduced SCC and phase values from the alpha to beta2 
frequency. 

In the Thornton (2003) research reports the major 
problems were evident in the beta2 frequency range 
and most dramatically evident under the listening 
condition. Although the alpha SCC values were also 
negatively affected, the effect was much more frequent 
in the beta2 frequency and considerably more evident 
in the listening task. For example, under listening 
conditions, there were significant (p value set at .05) 
lowered values in the TBI group (N = 79) versus the 
normative group (N = 45) in flashlight SCC alpha 
values (N = 2), flashlight SCC beta2 (15), flashlight 
phase alpha (3), flashlight phase betal (3), flashlight 
phase beta2 (N = 15). However, individual analysis 
(non-flashlight) of SCC relationships revealed negative 


effects in all the frequencies, however, involving SCC 
and phase (delta, theta, alpha, betal) mostly emanat- 
ing from frontal and temporal locations. This result is 
in line with previous reports of the effect of a TBI on 
frontal functioning. 


qEEG Differences Between TBI and 
Normals During Auditory Memory Tasks 


We present the main activation differences between 
the TBI group and normals as the groups engage in 
the listening, immediate recall and delayed recall con- 
ditions. It is a critical point to understand that none 
of the following relative power differences, which dis- 
tinguish the TBI from the normal group, were evident 
under the commonly used eyes-closed condition while 
the SCC beta2 deficit pattern was evident, albeit less 
so than in the cognitive tasks. Thus the eyes-closed 
database reports that the clinicians may come across 
are problematic in the identification of a MTBI. Fig- 
ure 18.9 presents the significant differences between 
the TBI and normative group during the listening task, 
with the p value set to .005. As can be seen in the 
figures the most prevalent results are the connection 
patterns across the hemispheres, implicating the role 
of the corpus callosum in the results. The figure also 
shows that the TBI group activated relative power of 
beta values in (right frontal relative power of beta2) 
frontal locations more than the normative group while 
decreasing relative power of delta values. This pattern 
was observed in the other measures of delta (peak am- 
plitude, microvolt) in frontal and other locations. Per- 
haps this frontal beta is the measure that reflects the 
increased “effort” of the TBI group. However, it should 
also be repeated that the deficits in Figure 18.9 were 
at the .005 level and below. When the individual rela- 
tionships are examined with respect to SD value dif- 
ferences, the homologous relationships generally (with 
some exceptions) had the greatest SD and raw score 
difference from Thornton’s (2001) normative group, 
indicating that the major effect in the relationships dis- 
played in Figure 18.9 were due to the CC effects, which 
are presented in Figure 18.10. 

Figure 18.9 shows the breakdown of the homolo- 
gous (similar locations in opposite hemisphere) re- 
lationships and reveals that the significant deficits 
(p value set at .05) involved these homologous loca- 
tions (except 01-02) in SCC beta2 and phase beta2 
(Fp1-Fp2, F7-F8, T3-T4) values. As homologous loca- 
tions are connected through the CC (Mildner, 2007), 
these results provide functional consistency with the 
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Figure 18.10 Relative power differences between TBI and normal in auditory memory task. 


structural CC hypothesis evident in autopsy, DTI and 
other studies (Belanger et al., 2007; Taber et al., 2006; 
Wilde et al., 2008). In figure 18.10 the RDP indicates 
the relative power of Delta values lower for normals 
at p <.005, while RPB1 and RPB2 indicate the rela- 
tive power of betal and beta2 greater in TBI group at 
p <.05. 


Corpus Callosum Effects 


Figure 18.11 presents the significant deficits in homolo- 
gous relationships (p = .05) for the SCC beta (CB2) 
and phase beta2 (PB2) values. The only other signifi- 
cant homologous patterns (with respect to frequency) 
that emerged were the T3-T4 lower phase relationships 
(delta, theta, alpha, betal) and Fp1-Fp2 (SCC and phase 
delta) for the TBI group. It is unclear why these particu- 
lar locations and frequencies would be affected and not 
other homologous phase relationships. 

The Thornton (2003) research report indicated that 
the relative power of betal values (12 locations of the 
19 measured and involving five of the seven frontal lo- 
cations) were negatively correlated with memory per- 
formance. A reasonable hypothesis would be that due 
to the damaged white matter in the TBI brain, the TBI 
patient activates beta activity (especially frontal) more 
than the normal group as a compensatory effort strategy, 
but this frontal activation is detrimental to the perfor- 
mance as memory performance, in adults, is predomi- 
nantly an issue of SCC activity. The TBI group was lower 
than the normative group on 27 individual SCC alpha 
relationships; only two alpha relationships in the right 
hemisphere were negatively affected (F8-T4, F4-C4) and 


only one centrally (Fz-Cz). The remaining 24 deficit SCC 
relationships involved left hemisphere locations. As left 
hemisphere SCC alpha relationships are the main cor- 
relates of auditory memory, these deficits values can ex- 
plain the lowered memory performance in TBI. Thus, 
the deficit pattern begins to elucidate the relationship 
between the effect of a TBI (deficits in SCC beta2 and 
alpha values) on a specific cognitive task (auditory 
memory). 

A similar pattern emerged for another auditory 
task (word list) both in terms of frontal beta activations 
and decreased values for the TBI group in the SCC and 
phase beta2 relationships (diffuse, but with greatest ef- 
fects from frontal locations). The homologous location 
deficit was not as evident (although still significant) in 
this task for the TBI group. 

In terms of activation levels from auditory attention, 
the TBI group increased betal relative power at the T4 
location 9.6 points while the normative group decreased 
this betal relative power value 8 points, confirming a 
previous pattern noted of greater right hemisphere ac- 
tivation in the TBI group. In addition, an examination 
(Figure 18.9) of successful recall within the TBI group in- 
dicated there are positive correlations between T4 (phase 
betal) and F7 (phase beta2) (Thornton, 2003). Thus the 
TBI group is increasing betal activity at a right hemi- 
sphere temporal location (T4) and increasing phase betal 
to obtain better memory scores while the normal subject 
is increasing coherence alpha from left hemisphere tem- 
poral locations (T3 and others) to obtain better memory 
scores. Thus the right hemisphere compensation argu- 
ment appears to have some weight with these results as 
the TBI patient is employing the right hemisphere tem- 
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poral location (T4) to improve performance while the 
normal group employs the left temporal (T3). 

In a visually oriented task, a similar pattern (al- 
beit much weaker) was observed with respect to fron- 
tal beta activations and decreases in SCC and phase 
beta2 relationships from frontal locations. Of some 
interest to note, however, is that the frontal SCC and 
phase theta values were generally higher in the TBI 
group than the normative group. SCC theta values 
were negatively related to reading memory in the 
normative group. This type of analysis will begin to 
allow researchers to narrow in on the deficient pat- 
terns that need to be addressed in the rehabilitation 
interventions. 

As Figure 18.12 indicates, during the immediate re- 
call period the TBI values were similar to their relative 
values during the input stage, that is, lower levels of 
RPD (especially frontal), elevated levels of frontal beta 
(especially right frontal) and lowered levels of SCC alpha 
and beta2 as well as lower levels of phase beta2. The p 
value level was set to .05 for this analysis to display the 
broad effects on the SCC and phase beta2 relationships. 
If both the TBI and normative group are combined 
(N = 114) and the recall performance is correlated 
with the qEEG variables, then the results indicate sev- 
eral positive relationships between RPD in frontal loca- 
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tions (Fp2, F7, F8, F3, F4) and MD at Fp2 and F4 and 
memory scores. Negative relationships with memory 
scores were evident with all frontal betal relative power 
values, betal relative power at T3 & C3, frontal beta2 
relative power values (Fp2, F7, F8, F3, F4), and peak 
amplitude and microvolt beta2 (F7, F8, F3, F4). 

Positive relationships between recall performance 
and SCC beta2 were evident from frontal locations (F7, 
F8, F3, F4, and F3) phase beta2. In other words, what 
the TBI group was doing differently from the norma- 
tive group (increased frontal beta activity, decreased 
frontal delta and decreased frontal SCC beta activity) 
was negatively related to success at recall. Within the 
TBI group (N = 69) the following delta variables were 
positively related to recall (RPD-F7, F3, F4, T3, T4) with 
negative relationships for beta (RPB1-F7, F3; T4—peak 
amplitude and microvolt betal and beta2; and T3— 
microvolt betal). Thus, within the TBI the same pattern 
of decreased frontal delta and increased beta activity 
was negatively related to recall. 

Figure 18.13 presents the differences during the 
long-term recall part of the task. The delay period was 
about 20 minutes after the initial task. 

As Table 18.2 indicates in the delayed recall condi- 
tion the TBI has higher activation levels of the frontal 
(especially right frontal) beta values but this time has 
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Figure 18.12 


higher beta2 levels in all posterior locations as well as 
right hemisphere beta2 variables (relative power, peak 
frequency). Almost all of the TBI group’s peak ampli- 
tude and microvolt delta values were below the norma- 
tive levels (not visually presented). As left hemisphere 
(T3) SCC alpha relationships are positively related to 
successful delayed recall, there is a physiological “ex- 
planation” of the reasons for the TBI poor performance. 
The delayed recall condition shows a similar pattern 
of decreased frontal delta and increased frontal beta in 
the TBI group compared to the normative group but 
with the addition of greater posterior beta activation in 
the TBI group, which was unrelated to memory perfor- 
mance. This posterior beta activation pattern is similar 
to the findings of the Ricker et al. (2001) study, which 
found greater posterior rCBF (vs. controls) in the TBI 
group during free recall as well as greater right hemi- 
sphere activity and more dispersed activity (i.e., greater 
beta activations across diverse locations). In summary, 
the TBI patient’s response pattern (vs. normals) is very 
similar across all three auditory memory tasks. The TBI 
patient decreases frontal delta, increases frontal and 
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Immediate recall period: TBI versus normative group. 


right hemisphere beta activity and decreases SCC levels, 
all of which contribute to lower memory scores. 


TBI Rehabilitation Examples 


We provide some examples of how the qEEG activa- 
tion evaluation allows for useful understanding of the 
cognitive deficits of the TBI patient and how the spe- 
cific (EEG information allows for effective rehabilita- 
tion of the cognitive problems associated with a TBI. 
Some of the issues facing rehabilitation in this area 
have been successfully addressed with the activation 
qEEG database. These issues include the effect of age, 
multiple TBIs, structural lesions (such as hemato- 
mas) time since injury and surgical intervention in 
anatomically important locations for memory. Single- 
case studies have been documented that indicate the 
ability of the approach to be successful in all of these 
situations. 

Case study 1 was a 69-year-old female who had 
suffered a left frontal hematoma as a result of an 
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Figure 18.13 Delayed recall differences between TBI and normal group. 


MVA. She was in a coma for several months. She en- 
tered treatment 2 years after the MVA. At the onset of 
the interventions she was able to recall 9.75 pieces 
of information from the paragraph recall task (im- 
mediate and delayed recall) and by the end of treat- 
ment she was recalling 32.5 pieces of information. 
A piece of information is a section of text that ex- 
presses an idea. For example, in a story that starts 
with “John Smith / went to the grocery store / 
on a Saturday” there are 3 pieces of information that 
are separated by the forward slashes. The interven- 
tions focused on the phase and SCC relationships be- 
tween Fpl and F3 and Fpl and T3, which showed 
significant deficits, presumable caused by the left 
frontal hematoma. She was able to substantially im- 
prove the values of the variables affected (Fp1-F3 
phase beta2—from 35 to 70; Fpl-T3 phase alpha— 
from 52 to 66). 

In case 2, the 34-year-old male patient underwent 
stereotaxic surgical removal of portions of his left an- 
terior temporal lobe, hippocampus and amygdala for 
seizures. He started with a total base memory of 11 and 


was obtaining a total recall score of 19 by the end of the 
treatment. In case 3, the 48-year-old had experienced a 
TBI some 15 years prior to the evaluation. The patient’s 
initial recall score was 11.5 and by the end of the treat- 
ment he was obtaining a score of 31. A one year follow 
up assessment revealed that his memory had continued 
to improve as he obtained a score of 37.5. In case 4, 
there was a history of multiple mild head injuries as 
the patient was a 40-year-old stunt actress. The average 
SCC beta2 value from the right frontal location (F8) to 
the left posterior locations (T5, P3, O1) was 52. After 
40 sessions she had improved this value to 74 (norma- 
tive group is 70) or 6.32 SD units. Her auditory memory 
improved from 16 to 37.5 and her reading memory im- 
proved from 25 to 43. 

While it is important to demonstrate improvement 
on neuropsychological memory measures, it is also rel- 
evant to demonstrate that there are relevant changes in 
the qEEG values. In case 5, the individual was involved 
in a serious MVA during which his car flipped over 
twice resulting in the roof being caved in. The posterior 
and superior sections of his head impacted on different 
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Pre-Tx (Treatment) Versus Post-Tx SD Changes 


LEFT PRE-TX POST-TX SD RIGHT POST-TX SD 
HEMISPHERE EVAL. EVAL. CHANGE HEMISPHERE PRE-TX EVAL. EVAL. CHANGE 
F7: Delta —.52 —1.4 —.90 F8: Delta —.62 =1.2 =.56 
Betal 1.8 Del 85 Betal 1.5 2.2 .67 
Beta2 =la 25 40 Beta2 27 22 =,.05 
F3: Delta = =15 =1,0 F4: Delta =10 =1,2 —.20 
Betal 15 2.3 85 Betal 1.8 1.9 .08 
Beta2 —.40 .30 .69 Beta2 =15 0.0 15 
T5: Delta 28 S02 =1,0 T6: Delta —.47 =485 —.38 
Betal 90 1.7 84 Betal .61 95 34 
Beta2 —.24 16 43 Beta2 1.3 1.4 16 
P3: Delta .63 —.64 =13 P4: Delta =.70 =91 =.21 
Betal 91 1.8 91 Betal 1.2 1:5 .28 
Beta2 =,23 41 65 Beta2 .69 87 18 


structures of the car. He felt dazed, dizzy, had a “huge” 
bump on his head, and was in ICU for 5 days. Table 18.3 
shows the initial Z score difference from the normative 
control group, the Z score difference following the treat- 
ment and the total Z score change. The values represent 
the average values across all 9 cognitive tasks involved 
in the evaluation (not including the eyes-closed con- 
dition). In the initial evaluation, the patient’s qEEG 
pattern showed excessive delta activity at T5 and P3. 
Treatment interventions were focused on this problem 
with the resultant changes shown in Table 18.3. The 
table presents the relative power values for the different 
frequencies in the left and right frontal and posterior 
locations, where the greatest changes occurred. 

Of some interest to note is the increased beta activ- 
ity in the left frontal versus right frontal as well as left 
posterior versus right posterior. In both left hemisphere 
quadrants there was a greater decrease in delta and 
greater increase in beta activity. Table 18.4 presents the 
SCC beta changes at these respective locations. 

As Table 18.3 indicates there was significant im- 
provement in SCC beta activity. Overall (across all lo- 
cations) delta SCC values increased .24 SD, theta SCC 
values increased .72 SD, alpha SCC values increased .47 
SD, betal SCC values increased 1.29 and SCC betaz2 val- 
ues increased an average of 1.19 SD. 


The cognitive changes included the following: a de- 
crease in errors on the Category test (77 to 56), Shipley 
IQ increase (99 to 113), improved total recall score on 
the CVLT (43 to 53) or standard score increase (25 to 
41), decreased time (10 minutes to 7 minutes) and errors 
(13 to 5) on a visual scanning test developed by Thorn- 
ton, improvement in paragraph recall raw score value 
(22 to 36), improvement in raw reading recall scores 
from 5.5 to 18, no significant change on the CALCAP 
reaction time test or Michigan Serial recall test of work- 
ing memory, and poorer performance on the Wisconsin 
Card Sorting Test. The CALCAP reaction time test is a 
series of 10 tasks requiring rapid responses (tapping a 
spacebar) based upon conceptual rules provided to the 
patient by the software. The focus of the treatment was 
on auditory recall. 

In specific improvements in SCC alpha were ob- 
tained under the auditory recall condition. The SD 
change (post vs. pre) from the normative reference 
group averaged .72 SD across all locations and .69 SD 
on the five predictors of auditory recall in Thornton’s 
(2001) normative sample (T3, F7, C3, F8, P3). The total 
SCC alpha relationships in the initial evaluation were 
— 1.04 SD below the normative group and —.18 SD 
below normative group upon reevaluation. This change 
indicates that the intervention can return the TBI 
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Pre-Tx (Treatment) Versus Post-Tx SD Changes 


LEFT PRE-TX POST-TX SD 
HEMISPHERE EVAL. EVAL. CHANGE 
F7: Betal 29 1.6 1.3 
Beta2 —.16 1.2 1.3 
F3: Betal =i 1.2 1.3 
Beta2 —.22 1.1 1.3 
T5: Betal .16 1.5 1.4 
Beta2 .01 1.0 1.0 
P3: Betal —.35 .88 1.2 
Beta2 —.31 .75 1:1 


RIGHT PRE-TX POST-TX SD 
HEMISPHERE EVAL. EVAL. CHANGE 
F8: Betal —.67 79 1:5 
Beta2 —.62 1.0 1.6 

F4: Betal —.35 1.2 1.6 
Beta2 —.21 1.3 1:5 

T6: Betal —.08 1.0 1.1 
Beta2 —.25 .26 51 
P4: Betal —.21 95 152, 
Beta2 —.31 .78 1.1 


individual to the normal effective response pattern and 
thus improve the underlying electrophysiological deficit 
involved. This is the first line of evidence that the cogni- 
tive deficit in TBI can be returned to normal functioning 
both on a performance level as well as the electrophysi- 
ological level. 

The conclusion from this above detailed analysis is 
that rehabilitation EEG biofeedback protocols need to be 
individualized, can be meaningfully related to specific 
cognitive skills, can be effectively addressed with EEG 
biofeedback employing the CAR model, can effectively 
address physical damage caused by a TBI, can obtain 
generalization of effects both in terms of cognitive abili- 
ties and qEEG variables, and can obtain significantly 
better results than presently employed methods in the 
fields of rehabilitation of the learning disabled child and 
traumatic brain injured adult. 


CONCLUSION AND RECOMMENDATIONS 


The DTI, ERP, and qEEG approaches to the understand- 
ing the diagnostic issues of TBI appear to be the most 
productive. In providing useful rehabilitation informa- 
tion the qEEG appears to be the instrument of choice. 
Modern medical imaging technology has brought us 
forward with a better understanding (albeit still incom- 
plete) of what occurs in TBI. Rehabilitation efforts have 
been extremely limited in their effectiveness and lack- 
ing a sound empirical basis. The activation quantitative 
EEG offers a possible improved conceptual and empiri- 


cal foundation to our understanding and rehabilitation 
efforts. The research results for qEEG interventions for 
auditory memory appear to be adequate for the TBI pa- 
tients at the present time. 
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CONCEPTS AND DEFINITIONS 


When clinicians begin their training, there is nothing 
more confusing and frightening than facing the patient 
with borderline personality disorder (BPD). I have even 
heard of jaded biologically based psychiatrists teaching 
students that diagnostically, “those patients are the ones 
we don’t like.” Historically, these patients were thought 
of as the “stably unstable,” for whom there was little 
hope for anything other than chronic illness (Gabbard, 
2007). This may be driven by the clinician’s fear of his or 
her own inability to help these patients, or the clinician’s 
own hopelessness about the condition. Yet this, and all 
personality disorders, is a disorder with evidence-based 
support for improvement with pharmacological and 
psychotherapeutic approaches. In order for a clinician 
to effectively treat such patients, he or she must have 
compassion for the patient based in an understanding of 
the developmental traumas and familial predispositions 
that contribute to this state. In particular, it is important 
to understand how as a child this patient may have felt 
invalidated and never given a voice for expression. The 
therapist should have an understanding of the neurobi- 
ological and behavioral entrenchment that counteracts 
the therapeutic approach. The therapist should also un- 
derstand the chronic, demanding, and draining nature 
of engaging these patients, so that he or she can keep 
perspective on asking for support when needed, and not 
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basing his or her own self worth as a therapist on the 
patient’s day-to-day improvement. The clinician should 
hold out hope that things can improve and go on to lend 
that hope to the patients. 

The diagnostic criteria for personality disorders 
(PDs) were first printed in the DSM-III of the American 
Psychiatric Association in 1980, when the multiaxial 
diagnostic system (including Axis II for PDs) was in- 
troduced. Individuals with personality disorders pos- 
sess long-standing maladaptive traits that contribute to 
their personal distress and impair their ability to ef- 
fectively function in various realms—cognition/reality 
appraisal, affectivity, interpersonal functioning, and 
impulse control. The DSM-IV-TR (American Psychiatric 
Association, 2000) describes these dysfunctional pat- 
terns of relating to oneself and the world as not only 
enduring but also pervasive and inflexible. By itself, 
this general description provides us with a glimpse of 
the serious nature and extent of affliction of those with 
personality disorders. 

Lenzenweger, Lane, Loranger, and Kessler (2007) 
reported the first nationally representative estimates 
of personality disorders based on clinical interviews 
as a part of the National Comorbidity Survey Replica- 
tion. The prevalence estimates were 5.7% for Cluster 
A disorders, 1.5% for Cluster B disorders, 6.0% for 
Cluster C disorders, and 9.1% for any personality disor- 
ders. The only specific disorders they evaluated in their 
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largest sample were BPD, with a prevalence estimate of 
1.4%, and antisocial PD, with a prevalence estimate of 
0.6%. Antisocial PD is more prevalent among men than 
women. A diagnosis of Cluster B disorders is inversely 
related to age and education, and positively correlated 
with unemployment. Lenzenweger et al. note this sam- 
ple may have relatively fewer persons with Cluster B 
disorders because clinical samples gathered by other re- 
searchers have been done in younger populations than 
Lenzenweger et al’s community sample. 

There are high rates of comorbidities of other 
DSM-IV disorders among people with personality disor- 
ders, further complicating care and adding to the bur- 
den of disease. The co-occurrence of PDs is as common 
as the occurrence of PDs (Lenzenweger et al., 2007). 
They found that comorbidities with Axis I disorders are 
much higher for Cluster B (84.5% of cases with BPD 
meet criteria for at least one Axis I disorder in the past 
12 months) than Clusters A or C, although large por- 
tions of all people with PDs also meet criteria for Axis I 
disorders. For example, one study of patients with panic 
disorder found 54% met criteria for paranoid personal- 
ity disorder (Reich & Braginsky, 1994, cited in Gabbard, 
2000b, p. 386). In Lenzenweger et al.'s (2007) commu- 
nity sample, they found the degree of functional impair- 
ment (based on World Health Organization Disability 
Assessment Schedule areas of basic and instrumental 
role functioning) was associated with comorbid Axis I 
disorder. The presence of a PD had the strongest asso- 
ciation with impairment in social role functioning. 

Persons with PDs are high utilizers of care, with 
39% receiving some type of treatment for mental health 
or substance use each year (Lenzenweger et al., 2007). 
More people with Cluster B (49.1%) than Cluster A 
(25%) or Cluster C (29%) seek care. Persons with PDs 
are nearly as likely to seek care from general medical 
providers (19%) as from mental health professionals 
(22.8%) and, of mental health professionals, are nearly 
as likely to seek help from psychiatrists (14.3%) as 
from other professionals (17.3%). It may be the higher 
percentage of persons with Cluster B disorders seek- 
ing care or the higher severity of target symptoms that 
makes Cluster B appear to have a higher prevalence 
than the other PDs to clinicians. For example, the preva- 
lence of BPD in the general population is estimated to 
be between 2% and 4%, but the prevalence in clini- 
cal populations is closer to 15%-25% (Gabbard, 2000b, 
pp. 416-417). Bender et al. (2001) compared treatment 
utilization of patients with different and severe forms of 
personality disorders (schizotypal, borderline, avoidant, 
and obsessive-compulsive) to those with major depres- 
sive disorder without an Axis II diagnosis and found 


greater consumption of psychological/psychiatric treat- 
ment by those with personality disorders than the latter 
comparison group. More of the patients with personal- 
ity disorders (96%) had received some form of outpa- 
tient psychotherapy than the patients with depression 
(85%). In addition, 81% of the PD patients received 
psychotropic medication during their lifetimes, com- 
pared to 64% of the depressed group. That same study 
also showed that patients with obsessive-compulsive 
personality disorder (OCPD) were nearly 3 times more 
likely to have received individual psychotherapy than 
the depressed comparison group, and patients with 
BPD received significantly greater amounts of nearly 
all types of psychosocial treatments (i.e., individual 
psychotherapy, group psychotherapy, day treatment, 
psychiatric hospitalizations) than the depressed group 
and the other personality disorder groups. Relative to 
the depressed comparison group, BPD patients were 
also twice as likely to have used antianxiety and anti- 
depression medication, 6 times as likely to have used 
mood stabilizers, and 10 times as likely to have been 
prescribed antipsychotic medication. 

Longitudinal comparison of the effects of physi- 
cal illness, Axis I mental disorders, and PDs from age 
16 years to 33 years (Chen, Cohen, Kasen, Johnson, 
Berenson, & Gordon, 2006) shows that there are long- 
lasting effects on quality of life for these people. The 
presence of an Axis I disorder in adolescence affects 
the quality-of-life domain for social relationships and 
physical health in adulthood, but the presence of a PD 
affects quality-of-life domains of social relationships, 
psychological well-being, role function, environmental 
context, and physical health. The physical health prob- 
lems most highly associated with the mental disorders 
were musculoskeletal disorders (orthopedic problems 
or chronic pain) at 44.2%, and neurological disorders 
(migraine or other chronic headaches or epilepsy or 
other neurological problems) at 42.4%. This suggests 
the importance of dealing with all realms of a patient’s 
functioning in treatment. With the stigmatization of 
mental illness, many patients may chose to get their 
care from non-psychologically trained medical profes- 
sionals, who have variable amounts of training in and 
innate interest in psychodynamic issues. It also means 
there may need to be many professionals working with 
the same patient to address all the physical and mental 
health issues. 

The cost of personality disorders does not just affect 
the person or his or her closest friends and family. So- 
eteman, Hakkaart-van Roijen, Verheul, and Busschbach 
(2008) found that the economic burden of personality 
disorders is comparable to that of schizophrenia and 


much higher than that of other disorders like depres- 
sion and anxiety. In their sample of treatment-seeking 
individuals, the direct medical costs (66.5%) exceeded 
the indirect costs of productivity losses. This study es- 
timated the overall cost per patient with PD as nearly 
$15,000 per year. 


CLINICAL ASSESSMENT AND DIAGNOSIS 


Psychological assessments are valuable components 
of the evaluation and treatment process of those with 
personality disorders. The extensive use of personality 
tests has increased since the First World War and has 
broadened beyond the scope of a mere screening tool 
for military recruitment. Psychological testing aids in 
answering specific questions about a patient and assists 
the clinician in making relevant decisions regarding 
how to provide psychiatric treatment and psychologi- 
cal interventions. More specifically, psychological as- 
sessments provide clarification of a patient’s presenting 
problem and the interaction of current symptoms; help 
to rule out or differentiating between possible diagno- 
ses; identify internal and external regulatory mecha- 
nisms, and elucidate personality, social, and cognitive 
functioning. The success that psychological evaluations 
have in answering specific questions, in part, depends 
on the ability of the administrator to clearly convey to 
the patient its purpose and potential benefits and on the 
ability to obtain the patient’s trust, consent, and coop- 
eration. Procedures that inquire into many domains of 
the patient’s life can be perceived as intrusive or even 
threatening, particularly by those with personality dis- 
orders, and can influence their attitudes and motivation 
during the evaluation process. In addition to interview- 
ing and testing the patient, treatment team members 
can also gather relevant psychological/psychiatric infor- 
mation from past records and from the patient’s fam- 
ily members; friends; and, in the case of adolescents, 
teachers. Obtaining information about the patient from 
various sources provides a more comprehensive view of 
the patient’s functioning and thus promotes efficacious 
treatment planning. 

The psychological assessment begins with the clini- 
cal interview and then proceeds with an assortment of 
measures, such as objective personality inventories, 
projective personality tests, intelligence tests, achieve- 
ment tests, and neuropsychological tests, depending on 
the nature of the referral question. The clinical inter- 
view is the initial method of gathering relevant back- 
ground and psychological information. Interviews can 
be structured or semi-structured. Structured interviews 
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promote standardization across interviews, as they con- 
tain a set of predetermined questions from which the 
interviewer must not deviate. Standardization not only 
increases reliability among diagnosticians but also al- 
lows for trained nonprofessionals to conduct interviews, 
as is done in research investigations. Commonly used 
clinical interviews include the Diagnostic Interview for 
DSM-IV Personality Disorders (Zanarini, Frankenberg, 
Sickel, & Young, 1996), the International Personal- 
ity Disorder Examination (Loranger et al., 1994), the 
Structured Interview for DSM Personality-IV (Pfohl, 
Blum, & Zimmerman,1997), and the Structured Clini- 
cal Interview for DSM-IV Axis II Personality Disorder 
(First, Gibbon, Spitzer, Williams, & Benjamin, 1997). 
Semi-structured interviews allow the treatment team 
greater flexibility in pursuing various lines of question- 
ing. Because of its flexibility, it relies on professional 
experience to recognize which trend of additional que- 
rying is indicated. 

Personality functioning can be assessed by objec- 
tive and projective measures. These types of tests differ 
in their structure, administration, and the kind of in- 
formation elicited. Objective measures are empirically 
derived, are commonly self-report inventories, and are 
administered in a paper-and-pencil format. Patients are 
presented with a number of statements or descriptions, 
and they are instructed to answer true or false or yes 
or no or to choose from a list of responses. Examples 
of commonly used objective personality measures in- 
clude the Minnesota Multiphasic Personality Inventory 
(Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 
1989), the Millon Clinical Multiaxial Inventory (Millon, 
1997; Millon, Millon, & Davis, 1994), and the Personal- 
ity Assessment Inventory (Morey, 1991). 

The MMPI was originally developed in 1940 by 
Hathaway and McKinley as a diagnostic tool for detect- 
ing various aspects of psychopathology. Unlike person- 
ality inventories that were developed through a logical 
keying approach, in which items were chosen based on 
their face validity, the MMPI was generated through the 
use of an empirical keying approach (Graham, 2006), 
an atheoretical method that selects items based on their 
ability to discriminate between groups of individuals 
with certain diagnoses. The original MMPI consisted 
of 10 clinical scales that screen for somatic complaints, 
depression, social maladjustment, antisocial behaviors, 
gender identification, paranoid ideation, anxiety, obses- 
sive thoughts, schizophrenia, and hypomanic symp- 
toms, and 4 validity indicators (i.e., cannot say, lie, 
infrequency, and correction). Revised and restandard- 
ized, the MMPI-2 includes additional validity, content, 
and supplementary scales. It currently has 567 items 
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and takes 1-2 hours to complete. To interpret a patient’s 
profile, elevated clinical scales are combined to form 
2- or 3-point code types, which are associated with cer- 
tain personality features, symptoms, and diagnoses and 
allow for inferences regarding behavioral patterns. The 
MMPI-2 is stronger in differentiating between Axis I di- 
agnoses than it is with Axis II. 

The MCMI is an instrument that is widely used for 
identifying specific personality disorders. The MCMI-II, 
the current edition, contains 175 items and takes ap- 
proximately 25 minutes to complete. It requires a basic 
eighth-grade reading level. The measure contains 28 
scales, which are grouped into five categories, namely, 
modifying indices, clinical personality patterns, severe 
personality pathology, clinical syndromes, and severe 
syndromes. Such organization, which concurrently 
identifies characterological patterns along with clinical 
syndromes, is intended to correspond to the multiaxial 
model of the DSM and aids with integrating informa- 
tion regarding trait structure, relational patterns, and 
symptoms in the interpretive process. Scores between 
75 and 84 suggest the presence of a pattern, pathology, 
or syndrome, while a score of 85 and above provides a 
more accurate indication of its prominence. In contrast 
to the MMPI, which possesses high validity in diagnos- 
ing Axis I disorders, the MCMI has low validity in that 
domain but is strong in differentiating between Axis II 
conditions. 

The PAI is another self-report inventory of personal- 
ity. It consists of 344 items and yields 4 validity scales, 
11 clinical scales, 5 treatment scales, and 2 interpersonal 
scales. This instrument, which requires a minimum of 
a fourth-grade reading level, takes approximately 40-50 
minutes to complete. Because it only assesses two 
personality disorder features (i.e., borderline and an- 
tisocial), it is limited in its ability to capture a broader 
spectrum of character pathology, unlike the MCMI. Its 
use of a 4-point Likert scale adds dimensional features. 

In contrast to objective tests, which avail the test 
taker more opportunities to consciously organize his or 
her responses according to social expectations, propri- 
eties, or restraints, projective tests engage the patient 
more freely and provide access to his or her inner world, 
problem-solving style, internal conflict, desires, fears, 
needs, motivations, affective tendencies, interpersonal 
patterns, and any other aspect of the inner experience 
that may not be readily conscious and that influences 
their behavior. This is a more uninhibited approach to 
assessing personality structure. During administration 
of projective tests, patients are asked to either describe 
what they perceive on stimulus cards, create a story 
based on scenes, or draw pictures. The Rorschach Ink- 


blot Test and the Thematic Apperception Test are the 
most prominent projective measures. The Rorschach 
is composed of 10 cards on which are bilaterally sym- 
metrical ink blots. The Rorschach is predicated on the 
basic premise that one’s regulatory and organizational 
processes affect one’s responses to environmental stim- 
uli, and when one is introduced to vague situations or 
ambiguous stimuli, reliance on those internal processes 
intensifies. An examinee must then depend on residual 
internal resources to construct meaning from his or her 
perceptual experience. Thus, an examinee’s construc- 
tive patterns and responses on the Rorschach are in- 
dicative of his or her approach to ambiguous situations. 
Responses are recorded verbatim and scored based on 
descriptions of location, determinants, and content. 
The Thematic Apperception Test consists of a series of 
pictures, some of which are slightly ambiguous. The ex- 
aminee is asked to create a story based on the picture 
scenes and to include elements such as what is happen- 
ing in the picture, what led up to the event, how are the 
characters thinking or feeling, and how the story will 
end. As in the Rorschach, a core assumption of the The- 
matic Apperception Test is that examinees will project 
onto the pictures their patterns of relating to their en- 
vironment and subsequently will reveal the important 
aspects of their personality structure and psychological 
functioning. Examiners look for themes, main heroes, 
descriptions of the environment, conflicts, needs, rela- 
tionship patterns, affective quality, defense styles, and 
ego/superego structures. 


THEORETICAL BASIS: 
NEUROPHYSIOLOGICAL 


The American Psychiatric Association labeled the 1990s 
“The Decade of the Brain” for psychiatry. As a field, we 
are working to integrate and grow what we know about 
the brain along with what we know and are learning 
about the mind. It is an exciting time as genetic and 
neuroimaging studies are used to inform us about the 
disease process and prove or predict therapies. The next 
edition of the manual for psychiatry, the fifth edition of 
the Diagnostic and Statistical Manual of Mental Disor- 
ders (DSM-V), due around 2012, will likely incorporate 
these scientific developments. Thus the definition of 
personality disorders is evolving to include evidence- 
based methods. The planning committees have been 
working since 1999 to determine what information is 
available to inform classification and to promote further 
discussion and research to make those decisions. The 
diverse areas of interest to be included are twin studies, 


molecular genetics, neuroscience, cognitive and behav- 
ioral science, development, disability, and cross-cultural 
awareness (http://www.psych.org). 

As we examine the neurophysiological basis of per- 
sonality disorders, there is a variety of factors to consider 
when reviewing the literature. The diagnostic standards 
for the personality disorders are spelled out in the 
DSM-IV and can be simplified as maladaptive patterns of 
behavior in four domains: cognition, affect, impulsivity, 
and interpersonal relations (McCloskey, Phan, & Coc- 
caro, 2005). There is currently no model that explains all 
the data we have, and many experiments offer contradic- 
tory results. Studies are done based on current (and even 
past) DSM criteria for disorders, a nomenclature that has 
been called into question as the American Psychiatric 
Association considers a new classification. Many studies 
are done on personality traits, like impulsivity or novelty 
seeking, and should be considered even if they don’t fit 
a neat subset of a specific personality disorder. It is rare 
to find a study that measures functional neuroimaging, 
molecular genetics, and neurochemistry in the same 
subjects. Adding to the complexity is the fact that brain 
function does not appear to be linked to a single neuron 
or neurochemical, but instead interaction and modula- 
tion contribute to the vicissitudes of this area of study 
(Paris, 2005). 

It is important to develop a model of personality 
functioning, both adaptive or non-pathological and mal- 
adaptive or pathological, because it is from that model 
that we develop testable hypotheses. From an evolu- 
tionary model, there seem to be primary traits that may 
have evolved to solve adaptive problems presented in 
the environment of our ancestors. Primary traits seem to 
be genetically predisposed, and those genes also encode 
processes that influence what we pay attention to in our 
environment (Livesley, 2008). The environment then in- 
fluences the biological factors created by the genes. Both 
genes and the environment affect the neuropathways 
(the hardwired anatomy and the neurotransmitters) that 
are ultimately responsible for normal functioning and 
maladaptive disorders. The imaging and genetic infor- 
mation to follow is still in the research stages and is 
used to test and refine models of personality. This is not 
for diagnostic testing, as there are no imaging or labora- 
tory studies for personality disorders. 


NEUROBIOLOGY OF PERSONALITY 
FUNCTIONING 


The neuroimaging data used as evidence for these 
models is often contradictory. Several reasons for this 
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have been hypothesized, including drugs in the per- 
son’s system; comorbid psychiatric disorders; different 
resolutions of images or laboratory conditions; estro- 
gen levels, which can influence cerebral perfusion; het- 
erogeneity in people with the disorder (Lis, Greenfield, 
Henry, Guile, & Dougherty, 2007); inadequate normative 
data and sample sizes;, imprecise definitions of mean- 
ingful group differences; poor replicability between cen- 
ters; difficulties with automated methods to study large 
populations; and age-related developmental differences 
(Hendren DeBacker, & Pandina, 2000). With personal- 
ity disorders, it is questionable if the current categorical 
definition is adequate to define specific group differ- 
ences, since these disorders may merge imperceptibly 
into normal variants and into each other (DSM-IV-TR, 
cited in Widiger & Mullins-Sweatt, 2005, p. 35). Thus 
the current data should be considered preliminary and 
for research purposes only. 

There are four domains of symptoms in the DSM-IV 
that define most disorders, including personality dis- 
orders. These are cognition, affect, impulsivity, and 
interpersonal relations. The major challenge in under- 
standing human behavior is characterizing the interplay 
of cognition and emotion (McCloskey et al., 2005). In 
order to understand the biological basis of personal- 
ity function and disorders, we can look at the general 
areas thought to be responsible for these actions, and 
the functions of the circuits that connect them. These 
generalized conclusions of functional areas have come 
from animal models, studies of persons with accidental 
damage to these areas, and functional neuroimaging of 
specific tasks. The anatomical areas of interest for this 
discussion of cognition and emotional processes have 
been included in Table 19.1. 

The frontal cortex is most responsible for the cogni- 
tive control and planning of movements (the premotor 
area), thought, executive functions, working memory 
(the prefrontal area); extinction of conditioned re- 
sponses or relearning, experiential emotion, recognition 
of the self and others, planning (medial prefrontal cor- 
tex), executive functions (dorsal frontal), and cognitive- 
related inhibition of automatic emotional responding 
(anterior cingulate cortex; Nahas, Molnar, & George, 
2005). Executive functions can be defined as the higher- 
order thought process of motivation, planning, regulat- 
ing, and controlling behaviors (Capruso & Levin, 1995, 
p. 219). A representation of a “goal state” in working 
memory is thought to be implemented in the dorsolat- 
eral prefrontal cortex (R.J. Davidson, 2004, p.1066). It 
can be thought of as the area that performs ego func- 
tions such as impulse control and affect regulation. In 
addition, it can be thought of as the area that maintains 
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Cognitive and Emotional Anatomical Areas of Interest 


Cognitive control of behavior 
Executive function 

Working memory 

Attention and impulse control 
Areas implicated in cognition: 
Medial prefrontal cortex 


Dorsolateral prefrontal cortex 


Anterior cingulate cortex 


Function of areas: 
Self-directedness, object recognition, movement, planning 
Working memory, planning, representation of goal state 


Cognitive related inhibition of automatic emotional responding 


Emotional processing 
Affective processing 
Social-interpersonal cognitions 
Areas implicated in emotion: 
Insula 

Orbitofrontal cortex 

Medial prefronal cortex 
Hippocampus 

Superior temporal sulcus 


Septum 


Amygdala 


Thalamus 


Hypothalamus 


Function of areas: 

Novelty seeking 

Cooperativeness, empathy 

Experiential emotion 

Explicit memory and learning 

Assessment of the relevance of external Events to the self 


Regulate sexuality and preservation of safety 
(anticipatory anxiety) 


Feeding and aggression vs. satiety and satisfaction; 
appraisal of hedonic value or novelty 


Relay sensory information to cortex 


Modulate autonomic nervous system and endocrine 


From “Functional Neuroanatomy and Brain Imaging of Personality and Its Disorders,” by C. R. Cloninger, 2002, in H. D’haenen, J. A. den Boer, & P. Willner (Eds.), 
Biological Psychiatry (pp. 1377-1385). West Sussex, England: John Wiley & Sons, Ltd; “Neuroimaging and Personality Disorders,” by M. S. McClosky, K. L. Phan, 
and E. F. Coccaro, 2005, Current Psychiatry Reports, 7, 65-72; and “Brain Imaging,” by Z. Nahas, C. Molnar, and M. S. George, 2005, In J. S. Oldham, A. E. Skodol, 
andD. S. Bender (Eds.), The American Psychiatric Publishing Textbook of Personality Disorders (pp. 623-639). Washington DC: American Psychiatric Publishing. 


self- and object representations. From an evolutionary 
perspective, it is our most highly evolved and developed 
part—the part that makes us the most human. Thus it 
has been highly studied from deficit injury states and 
normal functional neuroimaging in order to help us un- 
derstand personality disorders. 

The limbic and paralimbic brain regions most likely 
are responsible for emotional and affective processing 
and social-interpersonal conditioning (McCloskey et al., 
2005). These are ancient structures that play an impor- 
tant role in survival by modulating memory (especially 
the hippocampal formation), emotions and drives (es- 
pecially the amygdala), homeostatic functions and neu- 
roendocrine control (especially the hypothalamus), and 
olfaction. This region is composed of the limbic cortex 
(parahippocampal and cingulate gyri, medial orbitof- 
rontal cortex), hippocampal formation, amygdala, olfac- 
tory cortex, thalamus and hypothalamus, septal nuclei, 
and basal ganglia (Blumenfeld, 2002, p. 762). The me- 
dial orbitofrontal cortex (structurally part of the frontal 
cortex discussed above) is part of the limbic association 
cortex for reward, thought, cognition, movement, and 
planning. The hippocampus is responsible for explicit 
memory and learning. The amygdala is responsible 
for appraisal of hedonic value and novelty of stimuli 
and controlling physiological response to stimuli. The 
thalamus is the major relay site for sensory informa- 
tion to the cerebral cortex. The hypothalamus modu- 
lates autonomic nervous system and endocrine activity 
(Nahas et al., 2005, p. 626). It integrates input from 
the limbic areas to regulate the tonic opposition of the 
two branches of the autonomic nervous system, sympa- 
thetic and parasympathetic, to maintain homeostasis. 
The parasympathetic functions are sexual arousal, feed- 
ing, digestion, and sleep; the sympathetic functions are 
sexual orgasm, preparation for fight or flight, and wake- 
fulness (Cloninger, 2002, p. 1379). The basal ganglia are 
composed of the input area of ventral striatum (nucleus 
accumbens, ventral caudate and putamen) and output 
area of ventral pallidum (projects to thalamus in striato- 
thalamic circuits). The septal region is near the basal 
forebrain. It contains the medial septal nuclei, which 
contain cholinergic nuclei projecting to the hippocam- 
pal formation (Blumenfeld, 2002, p. 768). 

In addition to the simplification of functions of 
the above anatomical areas, the connections between 
these areas are important for understanding functions. 
By convention, the circuits are named by the areas 
they start from and project through and to. The septo- 
hippocampal-hypothalamic connections are needed to 
inhibit behavior to preserve safety and thus passive- 
avoidance learning, which might manifest as antici- 
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patory anxiety (Gray, 1982, cited in Cloninger, 2002, 
p. 1379). The thalamo-cingulate connects part of the hy- 
pothalamus, thalamus, cingulate gyrus, and hippocam- 
pus in a two-way circuit that is important in social 
interactions and attachment (MacLean, 1990, cited in 
Cloninger, 2002, p. 1381). The ventral striato-thalamic- 
prefrontal circuit is involved in persistence and reward- 
guided choice behavior (Schultz et al., 1998; Gusnard 
et al., 2001, cited in Cloninger, 2002, p. 1381). 


NEUROIMAGING OF 
PERSONALITY DISORDERS 


A review of the imaging literature on personality dis- 
orders shows that the greatest volume is on BPD, with 
less volume on antisocial personality disorder (ASPD) 
and schizotypal personality disorder (SPD). Data on 
the other personality disorders are presumed on studies 
of traits common in those disorders (for example, data 
on social phobia as a model for avoidant personality 
disorder). Neurobiological studies of Cluster B disor- 
ders have focused on BPD and ASPD, and most of the 
studies focus on specific functions such as emotional 
processing (mood disorders), impulsivity, and social re- 
latedness (Nahas et al., 2005). 

Lis et al. (2007) collected the literature available on 
BPD. In their review, they find there is disagreement and 
sometimes contradiction between neuroimaging stud- 
ies, even when the same technology and procedures are 
used. In general, PET studies have demonstrated that 
patients with BPD have low metabolism in the dorso- 
lateral frontal cortex (as noted above, responsible for 
executive functions), anterior cingulate cortex (related 
to recognition of affect), basal ganglia, and thalamus 
at resting state (De la Fuente et al., 1997; Goyer et al., 
1994, cited in Lis et al., 2007). This includes the areas 
discussed above for both frontal executive functions and 
limbic emotional circuits. BPD patients without comor- 
bid Axis I or II disorders show reduced frontal lobe vol- 
ume (6.2%) without other significant differences (Lyoo 
et al., 1998, cited in Lis et al., 2007). Several groups 
(Driessen et al., 2000; Tebartz van Elst et al., 2003, cited 
in Lis et al., 2007) have specifically imaged the limbic 
structures and found reduced volumes in hippocampus 
(memory and learning), amygdala (satiety and aggres- 
sion), left orbitofrontal cortex (implicated in decision 
making), and right anterior cingulate cortex (ACC, emo- 
tional responding). Specifically, a small study (N = 8 
patients with BPD) found significant reductions in hip- 
pocampal and amygdala volumes, 24% reduction of left 
orbitofrontal volume, and 26% reduction of right ACC 
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volume (Tebartz van Elst et al., 2003, cited in Nahas 
et al., 2005, pp. 631-632). When patients with BPD are 
studied with EEG to measure P3 event-related brain po- 
tential during auditory stimulus target, the BPD sub- 
jects have enhanced amplitude, failure of habituation, 
and lack of temporal synchronicity with P3b, suggesting 
a general failure of coordination among diverse corti- 
cal networks. Their P3 profile is similar to people of a 
younger age, suggesting failure of maturation (Meares 
et al., 2005, cited in Lis et al., 2007). 

With functional neuroimaging, researchers can 
study areas of the brain that activate during a task. In 
one such study (Donegan et al., 2003, cited in Lis et al., 
2007), {MRI was used to observe brain activation during 
presentation of emotional facial expressions. All people, 
including normal controls, showed greater activation in 
the left amygdala in response to faces than to neutral 
stimulus. People with BPD had greater activation in the 
amygdala and in the dorsal border of the amygdala, the 
bed nucleus of the stria terminalis, the lateral hypotha- 
lamic nuclei, the nucleus basalis (proposed as integra- 
tor of limbic information), and the frontal lobes. BPD 
participants also reported difficulty with neutral faces, 
interpreting them as negative or threatening. When bor- 
derline patients are presented with scripts of abandon- 
ment, PET studies have shown increased activation of the 
bilateral dorsolateral prefrontal cortex and right cuneus 
and decreased activation in the medial prefrontal cortex 
(as above, important in conditioned responding, experi- 
ential emotion, and object recognition; Schmahl et al., 
cited in Lis et al., 2007). A small study of people with 
BPD exposed to trauma with and without post-traumatic 
stress disorder showed less activation of the orbitofron- 
tal cortex, and there was no activation of Broca’s area in 
patients with PTSD compared to those without, during 
recall of aversive but nontraumatic memories (Driessen 
et al., 2004, cited in Lis et al., 2007). 

Magnetic resonance spectroscopy is used to exam- 
ine metabolites in the brain as a measure of metabolism. 
Patients with BPD show reductions in N-acetylaspartate 
concentrations in the dorsolateral prefrontal cortex, 
suggesting a lower density of neurons and disturbed 
neuronal metabolism (van Elst et al., 2001, cited in Lis 
et al., 2007). Subjects with BPD have decreased met- 
abolic responses in executive areas (specifically the 
orbital and medial prefrontal cortex and anterior cingu- 
late, frontal, and temporal cortex) to pharmacological 
challenges with serotonergic agonists like fenfluramine 
or meta-chlorophenylpiperazine (Siever et al., 1999; So- 
loff et al., 2002; New et al., 2002, cited in Soloff, Price, 
Meltzer, Fabio, Frank, & Kaye, 2007). On single-photon 
emission computed tomography (SPECT), patients with 


BPD and antisocial personality disorder show reduced 
regional cerebral blood flow in the right lateral temporal 
cortex and the polar and ventrolateral right prefrontal 
cortex (Goethals et al., 2005, cited in Lis et al., 2007). 

McCloskey et al. (2005) concluded from reviewing 
the data on frontal lobes that the results may be contra- 
dictory (i.e., resting hypoactivity or hyperactivity) de- 
pending on trait variables like impulsivity or aggression. 
They determined that overall data support some sort of 
frontal and limbic dysregulation for patients who have 
BPD, but the exact changes and abnormalities have not 
been defined. 

Patients with ASPD may process affect differently, 
as criminal psychopaths show less affect-related activ- 
ity in inferior frontal gyrus, ACC, right amygdala, and 
ventral medial prefrontal cortex during negative affec- 
tive encoding and rehearsal than during neutral phrases 
compared to nonpsychopathic criminals and controls. 
During the same tasks there were increases in activa- 
tion of the left anterior superior temporal gyrus and 
right inferior frontal gyrus (Kiehl et al., 2001, cited in 
Nahas et al., 2005, p. 634). Psychopathic people have 
been found to have larger callosal white matter volume, 
which is responsible for increased functional interhemi- 
spheric functioning. The larger volumes are associated 
with blunted affect, lack of remorse, no close friends, 
lack of social closeness, low autonomic response (heart 
rate and skin conductance) to stress, and low spatial 
ability (Raine et al., 2003). Raine, Lencz, Bihrle, LaC- 
asse, and Colletti (2000) found that people with ASPD 
have decreased skin-conductance and heart-rate re- 
sponses during tasks requiring them to read to an ex- 
aminer a self-prepared recitation of flaws and failures, 
compared to controls without ASPD and/or substance 
dependence. In the same study, they found that the 
ASPD group had 11% volume reduction in prefron- 
tal gray matter volume, and thus they concluded that 
deficits in this area of the brain may be linked to low 
arousal, poor fear conditioning, lack of conscience, and 
decision-making deficits. The ventromedial prefrontal 
cortex has been implicated as underlying social moral- 
ity, for example, feelings of guilt and compassion, and 
it is activated on imaging studies of individuals viewing 
morally evocative photographs and during decisions to 
donate money to charity (Moll et al., 2007, 2006, cited 
in Miller, 2008). People with damage to that area make 
abnormal decisions about hypothetical moral dilemmas 
(Koenigs et al., 2007, cited in Miller, 2008). Psycho- 
pathic criminals were imaged on fMRI while respond- 
ing to affectively laden words, and they showed less 
limbic activation than nonpsychopathic criminals and 
normal controls (Kiehl et al., 2001, cited in Pridmore, 


Chambers, & McArthur, 2005). Schneider et al. (2000, 
cited in Pridmore et al., 2005) compared fMRI of people 
with ASPD to normal controls during classical condi- 
tioning with aversive stimulus and found that controls 
showed decreases in bilateral activity of the amygdala 
and dorsolateral prefrontal cortex during the acquisition 
phase, but the ASPD group showed increased activity. 
Soderstrom et al. (2002, cited in Pridmore et al., 2005) 
studied violent incarcerated offenders on resting SPECT 
and found a negative correlation between disturbed in- 
terpersonal attitudes (especially deceitful interpersonal 
style) and frontal and temporal perfusion (especially the 
head of the caudate nuclei and hippocampi). In general, 
Pridmore et al. (2005) concluded in reviewing available 
literature that no definitive conclusions can be made, 
but the research suggest psychopaths have decreased 
volume of prefrontal gray matter, decreased posterior 
hippocampal volume, increased callosal white matter 
volume, and reduced metabolism in the frontal cortex. 


GENETIC CONTRIBUTION 
TO PERSONALITY 


It is clear that genes (nature) and environment (nurture) 
both play a role in the development of adaptive and 
maladaptive (i.e., personality disordered) behaviors. 
There are linkages among families of certain disorders, 
with a varying contribution from genes and environ- 
ment. Many behavioral genetic studies have come 
about either from postmortem studies that measure the 
neurotransmitter levels, animal models that knock out 
target areas of interest, and molecular genetic findings 
correlated to behaviors or disorders. There is no one- 
to-one correlation of gene to syndrome or behavior as 
there are with many traditional medical disorders, such 
as sickle cell disease. Instead there is a complex process 
of genes influencing neuroanatomical development, re- 
ceptor density, and modulating factors that feed back 
on other systems among other targets. 

Rutter (2007) discusses the various ways to look 
at the interactions of genes and environment. He 
categorizes them in the following way: epigenesis, 
variations in heritability influenced by environment, 
gene-environment correlations, and gene-environment 
interactions. The category of epigenesis is based on 
the idea that environments affect genes. He sites as an 
example the vast literature on the effects of the early 
nurturant experiences of rat pups on their maternal 
instincts when they become mothers. Regarding the 
second category, variations in heritability due to en- 
vironment, he states there is contradictory and incon- 
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clusive evidence for such things as a stress-diathesis 
model. The gene-environment correlations include pas- 
sive effects, such as parental genes shaping the rearing 
environment (these are assessed by twin studies); active 
effects, such as how the child’s genes affect behaviors 
that select the environment; and evocative effects, such 
as how the child’s genes affect behaviors that influence 
interpersonal interactions and other people’s behaviors 
(the last two of which are studied through adoption 
studies). The final interaction, gene-environment, in- 
cludes natural selection, individual adaptations to the 
environment during the formative period, variabilities 
in response to environmental hazards, and molecular 
genetic findings of susceptibility. He concludes that 
“the era of simply measuring heritability is over” (Rut- 
ter, 2007, p. 16). This often makes answering patient 
and family questions challenging, as they try to assuage 
their guilt about causing a problem or get a set answer 
on the odds that their children will develop a disease. 
Several specific genes have been studied and impli- 
cated in traits associated with personality disorders, as 
discussed by the theories of personality development. 
The genetic studies of specific personality disorders 
are relatively rare (A. Heim & Westen, 2005). Twin and 
adoption studies provide the most definitive answers, as 
familial studies also include the influence of the envi- 
ronment. The data for BPD is mixed, with only modest 
evidence of heritability. The strongest genetic linkage 
is for schizotypal personality disorder, for which one 
study documents a 33% concordance rate among iden- 
tical twins with only 7% concordance among fraternal 
twins (Torgersen, 1984, cited in A. Heim & Westen, 
2005, p. 25). The concordance rate for monozygotic or 
identical twins is commonly compared to the rate of 
dizygotic or fraternal twins in medical studies, as the 
monozygotic set shares identical genes and presumably 
environment (unless the study is of twins reared apart), 
while the dizygotic twins share only some genes and 
the environment. The further away from 100% that the 
concordance rate is for monozygotic twins, the less the 
disease or trait is just due to genes. There are fewer 
studies on genetic association with BPD than for im- 
aging studies. Heritability of BPD is suggested to be 
moderate to high. With regards to comorbidities within 
families, first-degree relatives of patients with Cluster A 
disorders have schizophrenic pathology and show simi- 
larities in biomarkers like abnormalities in eye tracking 
(Siever & Davis, 1991, cited in Paris, 2005, p. 122), rela- 
tives of patients with Cluster B disorders have impulsive 
disorders (Zanarini, 1993, cited in Paris, 2005, p. 122), 
and relatives of patients with Cluster C have anxiety 
disorders (Paris, 1997, cited in Paris, 2005, p. 122). 
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Adoption studies support evidence that antisocial 
personality disorder is both environmentally and ge- 
netically linked. The vulnerability of having a biologi- 
cal parent with an arrest record for antisocial behavior 
increases 4 times the risk of problems with aggressive 
behavior for adult adoptees (Cadoret, 1995, cited in 
A. Heim & Westen, 2005, p. 25). The concordance or 
criminality is 2-3 times higher for monozygotic than 
dizygotic twins (Cadoret, 1986, cited in Gabbard, 2000b, 
p. 495). The environment also plays an important role. 
Approximately 60% of variance in adolescent antisocial 
behavior (as studied among twins, siblings, and step- 
families) is accounted for by negative and conflictual 
parental behavior directed specifically at the adolescent. 
It appears that heritable and genetic characteristics in 
the children evoked harsh and inconsistent parenting 
in these specific children (Reiss et al., 1995, cited in 
Gabbard, 2000b, p. 496). Also, although there are fewer 
women than men with ASPD, the women with this dis- 
order have a stronger genetic loading, or more antiso- 
cial relatives, than have the men with ASPD (Cloninger, 
1975, cited in Cloninger, 2005, p. 145). 

Overall, when personality disorder symptoms are 
compared through the use of twin studies, symptoms 
show moderate heritability of 40%-60% (Jang et al., 
1996, cited in Cloninger, 2005, p. 146). There was a 
lower correlation of Cluster A symptoms (near 40%) 
than Clusters B and C (near 60%). However, when the 
environment is also taken into account through the 
use of adoption studies, the heritability of personality 
drops to 20%-30%. This indicates that the heritabil- 
ity estimates from twin studies are inflated by gene- 
environment interactions (Cloninger, 1998, cited in 
Cloninger, 2005, p. 148). 


NEUROTRANSMITTERS IN PERSONALITY 


Many of the major symptom clusters of BPD, such as 
impulsivity and aggression, appear to be highly herita- 
ble (Lis et al., 2007). Several neurotransmitter systems 
have been studied as implications for behavior such as 
impulsivity and aggression, and for the mechanisms of 
genetic transmission of traits. These include the neu- 
rotransmitters that are the targets of many psychotropic 
medications, such as serotonin (5-HT), as well as trans- 
mitters that are thought to be important in neurodevel- 
opment and reactions to stress. 

Corticotropin-releasing factor (CRF) has been im- 
plicated in the long-lasting effects of early childhood 
trauma that present as depression in people with and 
without personality disorders as adults (C. Heim & 


Nemeroff, 2001). CRF is released during stress and goes 
on to stimulate the release of proopiomelanocortin de- 
rivatives, adrenocorticotropin, and beta-endorphin. Ad- 
renocorticotropin goes on to stimulate synthesis and 
secretion of glucocorticoids, which have wide-ranging 
metabolic and immunological effects. Microinjections 
of CRF can induce fear and anxiety behaviors and in- 
fluence firing rates of noradrenergic and serotonergic 
neurons (C. Heim & Nemeroff, 2001). 

A short allele of the 5-HT transporter gene serotonin 
transporter gene promoter polymorphism (5-HTTLPR) 
has been associated with violent behavior in people 
(Retz et al., 2004, cited in Lis et al., 2007). This may 
support the use of selective serotonin reuptake inhibi- 
tors (SSRIs) in patients with BPD (Lis et al., 2007). 
This gene has also been implicated in t susceptibility 
to stressful events. People with one or two copies of 
the short allele in 5-HTTLPR exhibit greater amygdala 
neuronal activity in response to fearful stimuli than 
individuals with the longer allele (Capsi et al., 2003). 
The number of stressful events in the participant’s life 
did not differ depending on the genotype (i.e., the gene 
did not influence the stress from the environment), but 
individuals with the short allele who were exposed to 
stressful life events were much more likely than those 
with stress and the long allele to self-report depression. 
The short allele is also associated with anxiety-related 
traits, like neuroticism, and character traits (from Clon- 
inger’s Temperament and Character Inventory) of low 
self-directedness and low cooperativeness (Hamer et al., 
1999; Thierry et al., 2004, cited in Cloninger, 2005, 
pp. 148-149). Soloff et al. (2007) found increased altan- 
serin (a high-affinity SHT,, antagonist) binding in the 
hippocampus of people with BPD, especially ones who 
were not depressed, compared to normal controls. This 
suggests less serotonergic agonism in the identified 
areas, and that leads to upregulation of number or re- 
sponsiveness of postsynaptic receptors to compensate. 
Their finding is similar to postmortem studies of suicide 
victims that suggest serotonergic signal, especially in 
the prefrontal cortex, and compensatory upregulation 
of postsynaptic 5HT,, receptors in people with suicide 
completions and impulsivity (Mann & Stoff, 1997, cited 
in Soloff et al., 2007). Although the above study found 
statistically significant differences between people with 
BPD and normal controls in altanserin binding in the 
hippocampus, they found a trend (without statistical 
significance) in the area of the prefrontal cortex (which, 
along with the frontal cortex and occipital cortex, is the 
site of the most 5HT,, binding). Another study of people 
with diverse diagnoses who attempted suicide found 
an inverse correlation of this frontal 5HT,, binding and 


hopelessness and harm avoidance (from the Tempera- 
ment and Character Inventory) and direct correla- 
tion with self-directedness and cooperation (Audenaert 
et al., 2001, cited in Soloff et al., 2007). 

The MAOA gene encodes MAOA enzyme, which 
is responsible for metabolizing norepinephrine, sero- 
tonin, and dopamine. Genetic polymorphism resulting 
in MAOA deficiency has been linked to criminal behav- 
ior in people who were abused as children, compared 
to other abused children without the deficiency who 
do not go on to commit criminal acts (Caspi et al., 
2002, cited in Lis et al., 2007). Taylor and Kim-Cohen 
(2007) performed a meta-analysis of the data available 
on studies of the polymorphisms of the MAOA gene. 
They found that across eight different studies of child- 
hood maltreatment in people with genes coding for 
low levels of MAOA enzyme activity there is a correla- 
tion with an outcome of antisocial behavior. Because 
the effect sizes are different in the different studies of 
various age and other variables, they concluded that 
the environmental factor of age of first abuse and de- 
velopmental timing of maltreatment help explain the 
variability in phenotype as adults. There is a functional 
polymorphism in the COMT gene, the gene that codes 
for catechol-O-methyltransferase, which is involved in 
metabolism of dopamine released into synapses, that, 
when comorbid with adolescent-onset cannabis use, 
can predict adult psychotic symptoms. People who 
have a low-activity form of COMT have higher scores of 
harm avoidance, a trait on the Temperament and Char- 
acter Inventory (Enoch et al., 2003, cited in Cloninger, 
2005, p. 148). People with high-activity forms of COMT, 
and thus higher dopamine catabolism, including in the 
prefrontal cortex, have more perseveration errors on 
the Wisconsin Card Sorting Test (Egan et al., 2001, cited 
in Cloninger, 2000, p. 149). This task is frequently ab- 
normal in people with schizophrenia. Subtypes of the 
dopamine D4 receptor (DRD4) have higher avoidant 
and obsessive symptoms, and that is not predicted by 
theories that link dopamine with novelty seeking (and 
no significant associations were found with Cloninger’s 
temperament measures; Joyce, Rogers, Miller, Mulder, 
Luty, & Kennedy, 2003). A subtype of the dopamine 
D3 receptor (DRD3) is associated with higher rates of 
obsessive symptoms and obsessive-compulsive person- 
ality disorder. These genetic defects have not been di- 
rectly linked to personality disorders but are implicated 
in many of the symptoms and comorbidities experi- 
enced by persons with personality disorders. 

These genes also interact with each other. For ex- 
ample, novelty-seeking scores are higher in the presence 
than in the absence of DRD4 when there is no short 
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version of 5-HTTLPR and there is high-activity COMT 
genotype (Benjamin et al., 2000, cited in Cloninger, 
2005, p. 149). Also, unrelated individuals compared to 
each other and siblings compared to each other have 
similar scores on novelty seeking only when they share 
all three polymorphisms (Benjamin et al., 2000; Strobel 
et al., 2003, cited in Cloninger, 2005, p. 149). Likewise, 
the temperament dimension of persistence involves a 
three-way interaction of DRD4, DRD3, and serotonin re- 
ceptor gene type 2c (5-HT2c) (Ebstein et al., 1997, cited 
in Cloninger, 2005, p. 149). 


THEORETICAL PSYCHODYNAMIC 
MODELS FOR PERSONALITY DISORDERS 


To begin our discussion of how people come to suf- 
fer from personality disorders, we’ll start with some 
of the theoretical psychological models. These models 
flow from an understanding of the disordered state as 
something problematic in the person’s development. 
The problems can be an innate state of the person, for 
example, his or her temperament. The problem may 
lie in the parental role models or in the interaction 
between the parent and the child. Table 19.2 shows 
a simplified depiction of the psychological stages of 
childhood development. This includes stages of devel- 
opment as they are understood by Erikson, Freud, and 
Piaget compared at roughly equivalent ages. It also in- 
cludes problems that may be associated with struggles 
or trauma at that level, as well as defenses used at that 
stage. This should not be viewed as a one-to-one corre- 
lation of where people with these disorders are stuck, 
but as a way to understand what tasks they struggle 
with. Since these theories are based in developmen- 
tal tasks and struggles of childhood and adolescents, 
there are common themes in many of the different 
disorders of invalidation (not being heard) and pow- 
erlessness. You can see when therapists talk about pa- 
tients as being very “primitive,” those patients are on 
the top of the table. They are still struggling with, or 
regressed to, the most primitive developmental tasks. 
As opposed to the psychoanalytic conflict model, these 
most primitive patients can be best understood from a 
“deficit model” of illness. This model understands that 
some developmental deficit left this person with weak- 
ened psychic structures so that he or she cannot feel 
whole or secure. As a result, these individuals require 
constant input and feedback from the environment to 
contain themselves and stay in psychological homeo- 
stasis (Gabbard, 2000b, p. 4). 
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Psychological Development Stages 


ERIKSON’S 


EPIGENETIC 
PRINCIPLES 


FREUD’S 
PSYCHOSEXUAL 
STAGES 


0-1 year 


1-3 years 


3-5 years 


6-11 years 


11 yrs to end of 


adolescence 


Basic trust vs. 


mistrust 


Autonomy vs. 


shame and 
doubt 


Initiative vs. 
guilt 
Industry vs. 


inferiority 


Identity vs. 
role diffusion 


Oral 


pre-oedipal dyadic 


Anal 


Phallic-oedipal 
triadic 


Latency 


ASSOCIATED 
PIAGET PROBLEMS DEFENSES 
Sensorimotor Abandonment, Projection, 
symbiosis, incorporation, denial, 
differentiation, displacement, turning 
borderline, against self 
paranoid-schizoid, 
narcissism 
Rapprochement, Identification, 
object constancy, undoing, reaction 
cleanliness, control, formation, isolation, 
OCD, dependency regression 
Preoperational: Fear of castration, Intellectualization 
animism neurosis 
Concrete Guilt, disapproval Regression, 
operations symbolization, 
sublimation 
Formal Delinquent 
operations behavior 


These theories also do not always fit with the 
DSM-IV, as this revision of diagnostic criteria is based 
on overt behaviors rather than dynamic understanding 
(Gabbard, 2000b, p. 518). The theories can be very use- 
ful in informing the conceptualization of the patient and 
in directing the psychotherapy. Various psychodynamic 
theories view normal and pathological development 
very differently. For example, the psychoanalytic model 
regards development as a single-track rail along which 
stops occur so that adult pathology reflects fixations at, 
or regressions to, phases that would have been normal 
at some point in development. This is in contradiction 
to Bowlby’s alternative attachment theory, which re- 
gards development as a single main route that branches 
out into a range of distinct tracts (Fonagy, 2001, p. 2). 
Some theories emphasize the real world of the child 
and the effect of the environment on his or her develop- 
ment, and some emphasize the internal world and how 
the child perceives the environment. Fonagy (2001), 
from an attachment theory, posits that early relation- 
ships are not critical in influencing the quality of later 


relationships but instead develop in the person a mental 
processing system that later generates mental represen- 
tations, including relationship representations. 

Much research has been done on infants’ attach- 
ment style and later psychopathology, and it is the 
disorganized/disoriented infant category that has the 
strongest predictive significance for later disturbance 
(Fonagy, 2001, p. 30). These are children who in Ains- 
worth’s Strange Situation seek proximity to the care- 
taker in strange and disorienting ways, such as walking 
backwards or freezing (Fonagy, 2001, p. 20). 

The psychodynamic theories, used to help us un- 
derstand the development of the personality disorders, 
can then be used to direct psychotherapies. These theo- 
ries and approaches are summarized in depth by Gab- 
bard (2000b) and are summarized here. In Cluster A, 
patients tend to have an introjective pathology, which 
can be seen as an exaggerated quest for self-identity 
instead of relatedness to other people and dismissing or 
avoidant pathology in dealing with other people (Blatt & 
Blass, 1996, cited in Fonagy, 2001, p. 34). They deny 


needing help from people to protect themselves from 
the possibility that the caretaker eventually may not be 
available (Dozier, 1990, cited in Fonagy, 2001, p. 34). 
People with paranoia can be seen as having very low 
self-esteem, which leads to a need to control others as 
compensation, so they act grandiose or special. Devel- 
opmentally they lack object constancy (usually estab- 
lished by age 3 years), so they are unable to maintain a 
loving connection with an internalized version of their 
caretaker. They have problems with people in authority, 
as they fear humiliation or forced submission, and this 
can be a barrier to treatment if the therapist is only seen 
as an authority figure and cannot establish an alliance. 
They only seek treatment when the paranoid and gran- 
diose defenses break down and they become depressed 
and anxious (Gabbard, 2000b, pp. 388-389). These pa- 
tients do not do well in groups and need an empathic 
therapist who understands the patient’s need to project 
and validates the patient’s perception as worthwhile for 
discussion. As they are guarded, they may need time 
and silence to open up; they may respond better to 
this approach than to intrusive questioning. The goal 
of work with paranoid patients is to shift the origin of 
problems from an outside, external site to an internal 
one. They must also be able to tolerate and experi- 
ence the vulnerable, weak, and defective feelings that 
come from transforming from a paranoid cognition to 
the depressive position for which their paranoia was 
protective (Gabbard, 2000b, pp. 389-392). As patients 
learn to feel trust for the therapist, they can mourn 
their defective attachments to primary caregivers, re- 
veal their need for acceptance, and internalize this new 
type of relationship model (Meissner, 1976, 1995, cited 
in Gabbard, 2000b, pp. 392-393). The therapist helps 
the patient convert his or her thinking by encouraging 
“creative doubt” about misperceptions of the world, so 
that paranoid distorted thinking becomes less certain 
(Meissner, 1986, cited in Gabbard, 2000b, p. 392). 
Schizoid individuals are a contradiction of strivings 
to be connected but instead isolating. Once they open 
up in therapy, it becomes apparent that this is due to 
a conviction that since they didn’t receive what they 
needed from the mother, they no longer attempt to con- 
nect (Nachmani 1984, cited in Gabbard, 2000b, p. 400). 
The schizoid retreat can be seen as a defense against 
a conflict between a wish to relate to others and the 
fear that one’s neediness will harm others (Fairbairn, 
1954, cited in Gabbard, 2000b, p. 400). They fear taking 
anything from someone, as it can risk triggering long- 
ings for dependency, and love is equated with losing 
one’s own identity and destroying the other person in 
this fusion (Gabbard, 2000b, p. 401). They have more 
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powerful and grandiose fantasies in inverse proportion 
to their self-esteem (Nachmani, 1984, cited in Gabbard, 
2000b, p. 401). As object relations theorists view the 
“basic fault” of these patients as significantly inade- 
quate mothering (Balint, 1979, cited in Gabbard, 2000b, 
p. 400), the therapy is directed at providing a new and 
trustworthy relationship for internalization (Gabbard, 
2000b, p. 402). 

Much has been written about the contributing fac- 
tors to BPD (in Cluster B) psychopathology. There are 
three overarching factors proposed in this etiology: trau- 
matic and chaotic home life with neglect, abuse, separa- 
tion, and invalidation of feelings and needs; biologically 
based vulnerability of temperament with difficulty being 
soothed; and triggering events like relationships or 
trauma that act as a catalyst for symptoms (Zanarini & 
Frankenburg, 1997, cited in Gabbard, 2000b, pp. 426- 
427). Abuse is a very important factor, as 60% of BPD 
patients have suffered sexual abuse (Gabbard, 2000b, 
p. 424). Kernberg viewed these patients as being fixed 
at the rapprochement subphase (approximately 16-24 
months) of separation-individuation (Gabbard, 2000b, 
pp. 419-420). Due to the lack of object constancy, they 
cannot self-soothe while the mother is absent and thus 
cannot tolerate aloneness and feel empty. They also 
split people (themselves or caretakers) into all good 
or bad, as they cannot integrate a more balanced view 
(Gabbard, 2000b, p. 419-420). They stop thinking about 
feelings and reflections of the self and others, as they 
cannot comprehend their abusers. This leads to a lack 
of sense of agency and cohesive sense of self, so that 
they disavow ownership of their own bodies and ac- 
tions (Fonagy & Target, 1995, cited in Gabbard, 2000b, 
p. 426). This understanding can help the therapist form 
a stronger alliance by validating and acknowledging the 
effects of early trauma and the patient’s struggle form- 
ing a trusting relationship (Gabbard, 2000, p. 437). The 
therapist can then help the patient identify emotional 
states, connect feelings and actions, and become reflec- 
tive about self-destructive behaviors (Gabbard, 2000b, 
p. 441). 

Also in the Cluster B disorders is narcissistic per- 
sonality disorder. These patients suffer from a devel- 
opmental arrest at the separation phase, rather than 
the individuation phase, as in BPD (Rinsley et al., 
1980, cited in Gabbard, 2000b, p. 474). This results in 
a “pseudo-mature” child who was allowed to separate 
psychologically from the caretaker only on the condi- 
tion that the subsequent achievements reflect a relation 
to him or her. There appear to be two general subtypes 
in this set (based on the psychodynamic understanding, 
as opposite ends of a continuum, not as delineated in 
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the DSM-IV): the oblivious type, approximated by the 
writings of Kernberg, and the hypervigilant type, ap- 
proximated by the writings of Kohut (Gabbard, 2000b, 
p. 473). Oblivious types seem to have no awareness of 
their impact on others, need to be the center of the uni- 
verse, and appear as if they cannot have their feelings 
hurt by others. The hypervigilant type is very sensitive 
to how others react to him or her, completely directs 
focus on other people, and frequently feels ashamed 
(Gabbard, 2000b, p. 467). Kohut (1971, 1977, 1984, 
cited in Gabbard, 2000b, p. 469) proposed that devel- 
opmentally the narcissist is arrested at a stage where 
the child needs specific responses from people in the 
environment to be a cohesive person. Parental em- 
pathic failure caused this fixation, since the parents did 
not admire and validate age-appropriate exhibitionism, 
did not offer twinship (being like the parent), and did 
not provide models worthy of idealization. The goal 
for treatment with these folks is to move them from 
needing less mature to more appropriate self-objects as 
sources of gratification for the self. The therapist empa- 
thizes with the patient’s transference (mirroring, ideal- 
izing, and twinship) as the way of reactivating failed 
parental relationships, and then the therapist interprets 
rather than gratifies the yearning to be soothed (Kohut 
1984, cited in Gabbard, 2000b, pp. 475-476). Kernberg 
(1970, cited in Gabbard, 2000b, pp. 470-473) saw the 
narcissist’s pathologically grandiose self as a defense 
against investment in and dependency on others. Nar- 
cissists idealize their own self-image and project the un- 
acceptable features of their own self-image onto others. 
Their grandiosity can be like a “pseudo-self-sufficiency” 
where they deny the need for caretaking and nurtur- 
ance but are frequently trying to impress others and 
gain approval. They suffer from envy as they constantly 
compare themselves to others and end up tormented by 
inferiority and yearning to posses what others have. To 
deal with the envy, they devalue others so that there is a 
void of internal object representations, leaving them feel- 
ing lonely and empty. They try to fill the emptiness with 
constant admiration from others. The therapist should 
interpret idealization as a defense against split-off feel- 
ings of contempt. The therapist also needs to focus on 
how the patient’s envy prevents him or her from receiv- 
ing or acknowledging help, and defensive maneuvers 
that devalue and control the therapist to keep him or 
her at a distance must be confronted (Gabbard, 2000b, 
pp. 477-478). Kernberg (1984, cited in Gabbard, 2000b, 
p. 479) suggested that a subset of narcissists with the 
most ego weakness should have supportive therapy. 
This group functions at an overtly borderline level and 
demonstrate excessive cruelty and sadism, prominent 


antisocial features, lack of involvement with other peo- 
ple, have paranoid reactions to people and are prone to 
rag, which is rationalized as someone else’s fault. 

Also in Cluster B, ASPD reflects significant genetic 
heritability and environmental influences. Develop- 
mentally, many of the same factors that lead to BPD 
in women lead to ASPD in men (and perhaps there is 
a mislabeling of patients as one or the other based on 
their gender (Gabbard, 2000b, p. 495). If I were to write 
a recipe to create a criminal, it would include a family 
history of a violent alcoholic father who is incarcerated; 
low intelligence, concrete cognitions, or history of trau- 
matic brain injury and resulting disinhibitions and im- 
pulsivity; a history of substance abuse; brutalization by 
extreme poverty; victimization by abuse and a history of 
witnessing violence; and harsh, inconsistent parenting. 
Antisocial personalities can be difficult to work with be- 
cause of their seeming “lacking in basic humanness” 
due to the absence of any moral sense and because 
they externalize all their problems (Gabbard, 2000b, 
pp. 497-499). Regardless of the contribution of biology 
or environment, the processes that commonly take place 
in the development of antisocial people include detach- 
ment from all relationships and affective experiences, 
sadistic attempts to bond with others so as to exercise 
power and destruction, and significant problems with 
the internalization of others (Meloy, 1988, cited in Gab- 
bard, 2000b, p. 497). The least psychopathic of these 
individuals have neurotic character traits but behave 
in an antisocial manner due to unconscious guilt, as 
they hope to be caught and punished (Gabbard, 2000b, 
p. 500). The predictors of positive treatment outcomes 
include the presence of anxiety (as it shows concern 
for his or her behavior), diagnosis of depression (as it 
represents some capacity for remorse), and diagnosis 
of psychotic disorder (as it suggests pharmacological 
interventions may improve the condition; Gabbard & 
Coyne, 1987, cited in Gabbard, 2000b, p. 503). Most 
of these patients require treatment in an institutional 
or residential setting, because this prevents them from 
discharging their impulses in acting-out behaviors and 
forces them to get in touch with their affective state 
(Gabbard, 2000b, p. 500). This also allows for an impor- 
tant group confrontation of the “con artist” techniques, 
and for consistent consequences for rule breaking and 
opportunities to neutralize bargaining (Gabbard, 2000b, 
p. 502). As is frequently taught to children with impul- 
sive acting-out behavior, it is useful to teach them a 
triangle of thinking, feeling, and doing. This involves 
teaching that impulses and actions grow out of feelings. 
As many of them have no vocabulary for emotions 
and cannot describe their internal states, they must be 


taught this language, such as is done with children with 
a feelings diagram. Then they must be taught to put 
brakes on the impulses and insert a thought between 
impulses and actions. This can be aided by the use of 
medications, if necessary, but also relaxation and count- 
ing techniques, and later review of the consequences of 
the actions. When the patient does break the rules, it 
must be confronted in the “here and now” of the mi- 
lieu (Gabbard, 2000b, p. 506). In individual therapy, 
the therapist must confront denial and minimization of 
antisocial behavior. The patient may frequently, out of 
unconscious envy of the therapist’s positive qualities, 
delight in tricking the therapist so as to avoid a threat 
to his or her grandiose self. The patient can take delight 
in avoiding being changed by the therapist if the thera- 
pist has great expectations for improvement (Gabbard, 
2000b, pp. 510-512). As with dealing with oppositional 
youth, it is important to avoid a power struggle that 
further continues the patient’s own dysfunctional way 
of relating to people. It is also important to be honest 
about natural and logical consequences of their behav- 
ior, rather than being threatening and harsh as an angry 
reaction to the patient. 

Glen was a 16-year-old with conduct disorder who 
was admitted to a psychotherapeutic institution in the 
custody of juvenile justice authorities due to running 
away, drug possession, and aggression toward fam- 
ily members. In this setting, he frequently bullied and 
threatened peers and staff. He would tell some staff sto- 
ries of an abusive childhood with an alcoholic father 
who was currently incarcerated to evoke sympathy, and 
these staff would defend him and punish his peers for 
teasing him. He would avoid getting close to peers by 
making inflammatory racist statements that his mother 
stated were not his true beliefs (as he had friends of 
those races at home). He would attempt to have staff 
give him privileges he had not earned, and he would 
bargain for things by promising minor things (like bath- 
ing, which was an expectation on the unit) for rewards. 
For a period he had rages in which he would run out 
of the room screaming, cursing, and slamming doors 
every time his psychiatrist would point out that she 
was aware of his behavior and what the resulting unit 
consequence for this was. Eventually when she pointed 
out his powerlessness in the situation, and his futility 
improving it with the current maladaptive behaviors, 
he was able to show interest in learning how to control 
his impulses. She acknowledged how difficult it was to 
admit that powerlessness, as his omnipotent fantasy 
protected him from memories of significant abuse. The 
turning point came when she acknowledged to him that 
neither she nor he would win or lose, and the situation 
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was a “checkmate.” If he did not participate in testing 
required for him to be on the unit, he would have to 
return to a restrictive jail environment to make room 
for someone who could participate in the program. She 
would feel no pain at her inability to help him, as she 
acknowledged her powerlessness to help some people. 
If he did participate, she would not see it as winning a 
battle with him, as she acknowledged it would be done 
by his own free will. 

The final discussion of Cluster B pathology is on the 
histrionic personality disorder. Developmentally these 
patients are fixated at primitive dyadic object relations 
level (see the primitive, pre-oedipal stage in Table 19.2), 
which predicts their characteristic clinging, masochism, 
paranoia, primitive defenses (like splitting and ideal- 
ization), and lack of ability to not be overwhelmed by 
separation from love objects (Gabbard, 2000b, p. 521). 
This fixation is likely due to maternal deprivation at the 
oral stage, resulting in difficulty later resolving the oedi- 
pal situation (Blacker & Tupin, 1977, cited in Gabbard, 
2000b, p. 525). Because of oedipal longings for their 
fathers, women with this disorder may chose inappro- 
priate partners as a defense or tinge all sexuality with 
incestuous meanings or feel anger toward their fathers 
without knowing why (Gabbard, 2000b, p. 526). They 
lack detail in their cognitive functioning, and they resent 
being forced to concentrate. This parallels their inhibi- 
tion of information processing to blunt strong emotions, 
so they use repression, denial, dissociation, and suppres- 
sion as defenses. This is in contradiction to their exag- 
gerated, but still shallow, emotional displays, which are 
an attempt at manipulating and eliciting responses from 
others as they focus on whether or not people are pay- 
ing them attention (Gabbard, 2000b, p. 524). Since they 
are superficial and shallow, they are defended from feel- 
ing genuine affective states. The exaggerated behavior 
may grow from not being recognized during childhood 
by parents who were self-absorbed, resentful, or un- 
available (Gabbard, 2000b, pp. 525-526). From attach- 
ment styles, they can appear to be avoidantly attached 
so that they down-regulate affect and have greater inci- 
dence of somatic symptoms (Fonagy, 2001, pp. 14, 33). 
In treatment, the therapist must convey that the patient 
is being heard and that more details are needed for him 
or her to understand the situation. The patient can grow 
a sense of self by internalizing the observations the 
therapist makes of the patient’s behavior out loud (Gab- 
bard, 2000b, p. 529). Patients should be taught a sense 
of agency so that they no longer see themselves only 
as passive victims (Horowitz, 1977, cited in Gabbard, 
2000b, p. 530). They may try to learn about the thera- 
pist’s life so they can become like the therapist, rather 
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than developing their own identity, and to please the 
therapist (Gabbard, 2000b, p. 530). 

The Cluster C disorders are characterized by fear. 
The early psychoanalysts saw obsessive-compulsive 
symptoms as a regression from the oedipal stage to the 
anal stage in order to prevent the experience of cas- 
tration anxiety. The punitive superego drives defenses 
like isolation of affect, intellectualization, reaction for- 
mation, undoing, and displacement (Gabbard, 2000b, 
p. 549). More recent thinking suggests that high levels 
of self-doubt contribute to this pathology. Obsessive- 
compulsives did not feel valued or loved as children, 
which could be due to parental coldness or higher lev- 
els of need in the child. They thus have “strong un- 
fulfilled dependent yearnings and a reservoir of rage 
directed at the parents for not being more emotionally 
available” (Gabbard, 2000b, pp. 549-550). Intimate re- 
lationships create the risk that the individual will wish 
to be taken care of and thus a risk of being “out of 
control” and result in resentment. They fear that their 
own destructive wishes and high levels of aggression 
will drive others away. They desperately try to feel ap- 
proved but drive underlings away by being controlling 
and superiors away by being obsequious (Gabbard, 
2000b, p. 550). They seek perfection to reach parental 
approval but are not satisfied with their own achieve- 
ments. They seek to be logical and rational and dampen 
all affect. Most obsessive-compulsive patients resent 
the idea of psychodynamic therapy because the uncon- 
scious threatens the sense of control. In therapy they 
may ramble as a response to a threat of intense affect; 
this can be interpreted to the patient as a way of keep- 
ing at an emotional distance. They may have a fantasy 
of earning love and esteem if they become the perfect 
patient. The therapist should honestly and openly ad- 
dress the patient’s feelings, even if they are denied by 
the patient. The therapist facilitates changes by being 
neutral though the patient’s transference viewing of the 
therapist as critical, so that the patient can begin to see 
that his or her own critical attitude and prohibitions 
of sexuality, dependency, and aggression are his or her 
own (Gabbard, 2000b, pp. 555-559). 

Also in Cluster C is avoidant personality disorder 
(AVPD). People with AVPD fear situations in which they 
might be vulnerable. They suffer shame, as they feel 
they do not measure up to an internal standard. There 
are many developmental points that can cause shame, 
such as bladder and bowel accidents or being rebuked 
by parents (Gabbard, 2000b, p. 562). They fail to have 
adequate self-object responses, and they see their own 
developmental needs as excessive (Miliora 1998, cited 
in Gabbard, 2000b, p. 563). Therapy involves facing a 


feared situation with an empathic appreciation of the 
shame of this exposure (Gabbard, 2000b, p. 563). 

Dependent personality disorder is also in Cluster 
C, and involves patients who react to fear of abandon- 
ment by becoming submissive and clinging (Hirshfeld 
et al., 1991, cited in Gabbard, 2000b, p. 567). Patients 
with dependent personality disorder come from fami- 
lies low in expressiveness, low in independence, and 
high in control (Head et al., 1991; Baker et al., 1996, 
cited in Gabbard, 2000b, p. 567). These patients as chil- 
dren did not have a struggle with one particular devel- 
opmental stage but rather had enmeshed and insecure 
attachments with parents who communicated that the 
world is a scary place and thwarted independence. 
The therapy is full of the patient attempting to get the 
therapist to tell or her what to do, and the therapist 
frustrating these wishes and encouraging the patient to 
think about what is so frightening about independence 
(Gabbard, 2000b, pp. 567-569). Time-limited therapy 
is useful because from the beginning the patient has to 
confront anxieties about loss and independence when 
the sessions are over (Gunderson, 1988, cited in Gab- 
bard, 2000b, p. 570). 


THEORETICAL NEUROBIOLOGICAL 
MODELS OF PERSONALITY DISORDERS 


Models for personality disorders can also be based on 
biological theories, rather than psychodynamically fo- 
cused on how the person develops. These models in- 
volve neuroanatomy and functional areas of the brain 
responsible for behavior, the neurotransmitters that 
function and modulate those systems, and the envi- 
ronmental effects on the person that influence devel- 
opment and interpersonal relationships. For example, 
attachment takes into account the person’s genetically 
prewired capacity to attach, the individuals in the envi- 
ronment, and the events that occur during development, 
such as trauma. The predominant models of personality 
converge on four broad domains of functioning: extra- 
version versus introversion, antagonism versus agree- 
ableness, constraint versus impulsivity, and emotional 
dysregulation versus emotional stability (Widiger & 
Mullins-Sweatt, 2005, p. 44). 

Table 19.3 shows how these models collide on the 
same four domains. Paris (2005) reviewed three of the 
neurobiological dimensional models of personality that 
can be loosely superimposed on these domains and 
included an overview of the supporting data. He con- 
cluded that as none have strong empirical support, the 
current dimensions of personality should be derived 


from factor analysis rather than from neurobiological 
theories for now. The five-factor model of personality is 
a trait model that explains how traits covary and can be 
identified by factor analysis. Personality disorders can 
be understood as extremes of normal traits (A. Heim & 
Westen, 2005, p. 22). Table 19.4 lists the components of 
this and the following theories, including the impact of 
biology on the following theories. 

The most developed and studied trait model corre- 
lated to neurobiology is Cloninger’s model (A. Heim & 
Westen, 2005, p. 23). The premise is that temperament 
consists of automatic responses based on procedural 
learning and is linked to particular neurotransmitters. 
There are four temperamental dimensions (novelty 
seeking, harm avoidance, reward dependence, and per- 
sistence). There are also three character dimensions, 
which are self-aware and based on insight learning, 
influence voluntary actions, and determine the pres- 
ence of a personality disorder (Cloninger, 1993, cited 
in A. Heim & Westen, 2005, pp. 23-24). These are self- 
directedness, cooperativeness, and self-transcendence. 
Novelty seeking is thought to be linked to dopamine, 
and to mediate the brain’s incentive or behavioral ac- 
tivation system through midbrain (ventral tegmental 
areas) dopaminergic neurons projecting to the fore- 
brain. Harm avoidance is linked to serotonin and me- 
diates the brain’s punishment or behavioral inhibition 
system through the dorsal raphe nuclei in the midbrain 
projecting to the septum, hippocampus, and prefrontal 
cortex. Reward dependence is linked to norepinephrine 
and mediates learning through paired associations. The 
location for this action is the locus coeruleus in the 
pons with projections to the hypothalamus, amygdala, 
hippocampus, and neocortex (Cloninger, 1993, cited in 
Paris, 2005). Persistence was added to the model later, 
and compulsive traits are thought to be linked to pre- 
frontal activity, especially the anterior cingulate (Clon- 
inger, 2004, cited in Paris, 2005). Personality disorders 
exist when patients are low on character dimensions of 
self-directedness and cooperativeness (Cloninger, 1998, 
cited in A. Heim & Westen, 2005, p. 24). The tempera- 
ment dimensions distinguish which cluster patients fall 
into. Cluster A disorders are low in reward dependence; 
Cluster B disorders are associated with high novelty 
seeking; and Cluster C disorders are associated with 
high harm avoidance. Paris (2005) explores the large 
amount of data that support and contradict this theory. 
For example, a relationship between the D4 dopamine 
receptor gene and novelty seeking has been reported by 
as many papers as have not found the association. One 
group found the link only in females, and another found 
that gene is interactive with the serotonin receptor. This 
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suggests that the model may be too reductionistic to be 
supported by the data. 

The same is true for the other two models Paris 
(2005) reviews. Depue and Lenzenweger’s neurodimen- 
sional model envisions personality disorders as pheno- 
types resulting from the interaction of neurobehavioral 
systems underlying basic traits (Depue & Lenzenweger, 
2001, cited in A. Heim & Westen, 2005, p. 24). This 
model of personality is built on four higher-order trait 
dimensions linked to neurotransmitters: agentic extra- 
version, affiliation, neuroticism and harm avoidance, 
and non-affective constraint (2001, cited in Paris, 2005). 
These traits are thought to be related in this order to 
dopaminergic brain systems and related to positive 
incentive motivation (Depue & Collins 1999, cited in 
Paris 2005), neuropeptides such as oxytocin and vaso- 
pressin to promote longer-term affective bonds (Insel, 
1997, cited in Paris 2005), norepinephrine related to the 
amygdala and fear responses, and lastly serotonergic 
brain systems with wide innervation. Paris (2005) re- 
ports that there has not been much research to support 
this theory. 

Siever and Davis’s model was designed to describe 
the neurobiological dimensions underlying all catego- 
ries of psychopathology, including Axis I and personal- 
ity disorders. The dimensions are cognitive/perceptual, 
impulsivity/aggression, affect regulation, and anxiety/ 
inhibition. They are thought to fall on a continuum, 
with lesser forms responsible for personality disor- 
ders, and the more severe ones responsible for Axis I 
pathology (Siever & Davis, 1991, cited in A. Heim & 
Westen, 2005, p. 23). Their cognitive/perceptual dimen- 
sion is responsible for thought disorders and attention 
and is mediated through dopamine. The impulsivity/ 
aggression dimension is responsible for impulse control 
disorders and can be conceptualized as capacity to in- 
hibit behavior mediated through serotonin. The affect 
regulation dimension is responsible for mood disorders 
and is mediated through noradrenergic-cholinergic bal- 
ance. The anxiety/inhibition dimension is responsible 
for anxiety disorders for assessing danger and is associ- 
ated with arousal and is proposed to be due to low dop- 
amine and high serotonin levels. There is not consistent 
evidence that neurotransmitter variation corresponds to 
trait dimensions, or that the personality disorders are 
on acontinuum with other disorders (Paris, 2005). 

The strongest evidence for the continuum hypoth- 
esis comes from the conceptualization of schizotypal 
personality disorder (SPD) as a milder form of schizo- 
phrenia. In fact, criteria met for schizotypal personal- 
ity disorder predict a diagnosis of schizophrenia at 
long-term follow-up (Fenton & McGlashan, 1989, cited 
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Synthesis of Personality Traits Into Four Broad Domains 
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DEPUE et al. LARA & AKISKAL 


Extraversion vs. 
introversion 


Reward dependence 
(sociable vs. aloof) 


Persistence and 
cooperativeness (over- 
vs. underachiever) 


Antagonism vs. 
agreeableness 


Constraint vs. Novelty seeking 


impulsivity (impulsive vs. rigid) 
Emotional Harm avoidance (and 
dysregulation vs. self-directedness) 
stability (anxious vs. risk taking) 


Anxiety Agenic High vs. low fear 
extraversion 

Cognitive Affiliation High vs. low anger 

Impulsivity Neuroticism High fear vs. high 
and fear anger 

Affective Nonaffective Low fear/high 
constraint anger vs. high fear/ 


low anger 


in Gabbard, 2000b, p. 397). On volume measures on 
imaging studies, there is decreased volume of the tem- 
poral lobes and ventricular enlargement in both SPD 
and schizophrenia. However, in SPD there is preserved 
volume of the frontal lobes (implicated in active psy- 
chotic symptoms and executive functioning in the dop- 
amine hypothesis) compared to schizophrenia (Siever, 
1995, cited in Coccaro & Siever, 2005, p. 158). Within 
a group of patients with SPD, there is an inverse cor- 
relation between size of the frontal lobe and executive 
functions (Raine et al., 1992, cited in Nahas et al., 2005, 
p. 629). Additionally, on functional imaging, the dorso- 
lateral prefrontal cortex fails to activate in patients with 
SPD in response to an executive function test, but the 
deficit is more pronounced in patients with schizophre- 
nia (Buchsbaum et al., 2002, cited in Coccaro & Siever, 
2005, pp. 158-159). With the administration of 2-deox- 
yglucose, which activates stress-sensitive cortical sys- 
tems, patients with schizophrenia show greater cortisol 
response than normal controls, but patients with SPD 
show normal or reduced cortisol activation (Siever & 
Davis, 2004, cited in Coccaro & Siever, 2005, p. 157). 
The medial prefrontal cortex is hypothesized to be pro- 
tective for patients with SPD against development of 
schizophrenia, because the metabolic rates in this area, 
Brodmann 10, are distinctly higher than the metabolic 
rates in normal controls or persons with schizophrenia 


(Buchsbaum et al., 2002, cited in Nahas et al., 2005, 
pp. 629-630). It has also been proposed that AVPD on the 
Cluster C spectrum may be a continuum of social phobia 
on Axis I (Dahl, 1996, et al., cited in Gabbard, 2000b, 
p. 561). Some of the medicines used to treat social pho- 
bia, like paroxetine, have shown benefit for AVPD (Stein 
et al., 1998, cited in Gabbard, 2000b, p. 561). 

Lara and Akiskal (2006) propose their own the- 
ory of personality disorders based on a bidimensional 
model of fear and anger traits. In their model, exces- 
sive fear is the basis for anxiety disorders, depression, 
and Cluster C personality disorders. The amygdala has 
the central role in fear detection. Fear is proportional 
to serotonergic tone and cortisol levels, and inversely 
proportional to noradrenergic tone, GABAergic modu- 
lation, and adenosine activity. Low fear is responsible 
for reckless impulsivity and the hyperactivity of manic, 
ADHD, and disruptive behavior disordered patients. Ex- 
cessive anger is the common basis of bipolar disorders, 
Cluster B personality disorders, substance abuse, and 
other impulsive dependency drives. It is related concep- 
tually to drive, motivation, and pleasure and localized 
in the model to nucleus accumbens or ventral striatum 
(the ventral portion of the basal ganglia). High anger 
may be related to enhanced dopamine states, but also 
modulated by glutamate through AMPA receptors and 
adenosine. 
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Theories of Personality Models (continued) 


SIEVER & DAVIS DEPUE, LARA & AKISKAL’S FIVE FACTOR 

CLONINGER’S TRAITS AND LENZENWEGER, & INTEGRATIVE MODEL OF 

TRAIT MODEL NEURAL AYSTEMS COLLEAGUES MODEL PERSONALITY 
Impact of Temperament is Biomarkers are Traits have Fear is related to 
Biology related to limbic similar to the related associated amygdala and 

system and Axis I disease (e.g., neurotransmitters GABA, seratonin 

neurochemistry (e.g., eye movement (e.g., norepinephirne. 

novelty seeking). All abnormalities in norepinephirne Anger is related to 

PDs have immature psychosis and in neuroticism the nucleus 

character (since cluster A) and and fear). acumbens 

character is cognitive neurotransmitters and dopamine, 

function that regulate (e.g., seratonin glutamate, 

goals and values) and for depression and adenosine, and 

development (low affective instability). cortisol. 


self-directedness and 
low cooperativeness) 
related to executive 


functioning. 
Weaknesses It is the most widely It has not been It has not been It is difficult to 
of the studied but evidence widely studied. widely studied; explain attachment 
Theory is contradictory. traits do not and drive toward 
relate to brain something. 
systems. 


PD = Personality disorder. 

From “Theories of Personality and Personality Disorders,” by A. Heim and D. Westen, 2005, in J. S. Oldham, A. E. Skodol, and D. S. Bender (Eds.), The American Psychiatric Publishing Textbook of 
Personality Disorders (pp. 17-33). Washington DC: American Psychiatric Publishing; “Toward an Integrative Model of the Spectrum of Mood, Behavioral and Personality Disorders Based on Fear and 
Anger Traits: Il. Implications for the Neurobiology, Genetics and Psychopharmacological Treatment,” by D. R. Lara and H. S. Akiskal, 2006, Journal of Affective Disorders, 94, 89-103; “Neurobiological 
Dimensional Models of Personality: A Review of the Models of Cloninger, Depue, and Siever,” by J. Paris, 2005, Journal of Personality Disorders, 192), 156-170; and “Functional Neuroanatomy and 
Brain Imaging of Personality and Its Disorders,” by C. R. Cloninger, 2002, in H. D’haenen, J. A. den Boer, and P. Willner (Eds.), Biological Psychiatry (pp. 1377-1385). West Sussex, England: John 
Wiley & Sons, Ltd. 


PSYCHOTHERAPY OF 
PERSONALITY DISORDERS 


The subjective distress, interpersonal impairment, and 
exhaustive consumption of mental health resources by 
individuals with PDs have rendered the continued gen- 
eration, evaluation, and refinement of successful and 
cost-effective treatments for their condition a matter 
of great public health concern. The encouraging fact is 
that over the past years research has been mounting 
evidence for effective interventions for a malady pre- 
viously considered untreatable. Meta-analyses (Leich- 
senring & Leibing, 2003; Perry, Baron, & Ianni, 1999) 
and systematic/literature reviews (Bateman & Fonagy, 
2000; Binks, Fenton, McCarthy, Lee, Adams, & Duggan, 
2007; McMain & Pos, 2007; Perry & Bond, 2000; Ver- 
heul & Herbrink, 2007) have shown that the principle 
form of treatment for personality disorders has been 
psychotherapy, with psychodynamic therapy taking a 
prominent role and cognitive-behavioral therapy and its 
variants showing rapid momentum and viability. Phar- 
macological treatment has also been incorporated as 
part of treatment, but as an appendage. 

The different approaches taken by various studies 
to assess the efficacy of psychotherapeutic treatment 
pose a particular challenge in determining the mean- 
ingfulness of the studies’ results. There exists variability 
in treatment protocols, treatment duration, follow-up 
periods, and representation of the different PDs in the 
samples. A systematic review by Verheul and Herbrink 
(2007) found that borderline, dependent, avoidant, 
and not-otherwise-specified personality disorders had 
the highest prevalence for investigation (20%-30%), 
while paranoid, obsessive-compulsive, and schizotypal 
personality disorders had a moderate rate of 10%, and 
schizoid, antisocial, narcissistic, and histrionic per- 
sonalities had the lowest prevalence for investigation 
(0%-5%). There is also a lack of general agreement 
on which outcome measures to use, and decisions may 
depend on variables such as the setting of the study or 
the population (e.g., hospital vs. prison). Furthermore, 
certain measures have limitations and might exclude, 
exaggerate, or obscure important information, such as 
symptomatic or personality changes. Outcomes that 
have been measured in efficacy studies of interven- 
tion for personality disorders have included changes in 
symptoms, change in social functioning, change in self- 
harm behavior, recidivism rates, rates and duration of 
psychiatric hospitalization, global functioning, quality 
of life, and changes in personality (Bateman & Tyrer, 
2004). 
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Meta-analyses have relied on effect sizes to fa- 
cilitate outcome evaluation of different studies. As a 
common metric, it has been shown to be useful in 
addressing the question of what changes with psy- 
chotherapy. In 14 studies reviewed by Perry and Bond 
(2000), the largest effect sizes were shown for target 
complaints (M = 1.80; SD = 0.48), followed by de- 
pressive symptoms (M = 1.79; SD = 0.45), global 
functioning (M = 1.64; SD = 0.76), and general symp- 
toms (M = 1.10; SD = 0.55). Moderate effect sizes 
(M = 0.77) were shown for domains of personal- 
ity functioning (i.e., interpersonal problems, social 
adjustment). These results are consistent with the 
clinical observation that target symptoms, which in- 
duce one to come to therapy, tend to subside more 
quickly and earlier on in treatment, while underlying 
problems in personality functioning tend to take lon- 
ger to improve. 

Additionally, comparisons between active psycho- 
therapy for PD groups and control conditions have 
shown greater effect sizes for improvement on both self- 
report and observer-rated measures for the treatment 
condition than for the latter. From 22 studies, Perry and 
Bond (2000) found that active psychotherapies yielded 
a mean effect size of 1.14 in self-report measures and 
1.32 for observer-rated measures, while control condi- 
tions only yielded mean effect sizes of 0.31 for self-rated 
reports and 0.38 for observer-rated outcomes. An earlier 
study of outcome characteristics by Perry et al. (1999) 
revealed similar outcomes. For the active psychothera- 
pies, mean effect size for self-report was 1.11 and 1.29 
for observer-rated measures, whereas control condi- 
tions yielded a mean effect size of 0.25 for self-report 
measures and 0.50 for observer-rated measures. 

Perry et al. (1999) found different patterns of change 
when comparing observer-rated and self-rated outcome 
measures. For the self-report measures, the mean effect 
size of 5 shorter-term therapies was significantly larger 
than that of 7 longer-term studies (1.38 vs. 0.92; p = 
0.02). Furthermore, there was a negative correlation be- 
tween duration and effect size for self-report outcomes 
and a positive correlation for observer-rated outcomes. 
Leichsenring and Leibing’s meta-analysis (2003) con- 
firms this trend. For psychodynamic therapy, which 
tends to be longer, the mean effect size for self-reported 
measures was 1.08, while observer-rated effect size was 
1.79. For cognitive-behavior therapy, a generally shorter 
intervention, the mean effect size for self-rated instru- 
ments was 1.20, whereas observer-rated effect size was 
0.87. This pattern suggests a “honeymoon effect” in the 
shorter-term treatments. The fact that this trend was not 
apparent in the observer-rated measures may suggest 
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that early improvement represents state rather than trait 
changes and that traits require more time to change. 

Rate of recovery has been another way of measur- 
ing effectiveness of psychotherapeutic treatment. Stud- 
ies have shown a relationship between remission from 
full criteria for a personality disorder and duration of 
treatment. Four studies examined by Perry et al. (1999) 
revealed that 52% of patients with Cluster B and C per- 
sonality remitted after approximately 1.3 years of treat- 
ment. Treatment included both individual and group 
formats, provided on a once- or twice-weekly basis. 
A model from these data was generated to predict remis- 
sion rate per year of therapy. Although considered only 
hypothetical and not statistically significant, the model 
was compared to a naturalistic study of the remission 
of BPD and revealed a sevenfold rate larger than the 
naturalistic study (25.8% remission per year vs. 3.7% 
per year). 

Verheul and Herbrink (2007) reviewed the empirical 
evidence for the efficacy of four different psychotherapy 
formats and settings (i.e., group therapy, outpatient in- 
dividual psychotherapy, day hospital psychotherapy 
[where the patients come in for several hours during 
the day and participate in various therapeutic modalil- 
ties, such as individual therapy, group therapy, and mi- 
lieu activities, and then go home at the end of the day], 
and inpatient psychotherapy) and found that various 
psychotherapeutic treatments decreased symptoms and 
personality pathology and brought about improvements 
in social and occupational functioning in Cluster A, B, 
and C and not-otherwise-specified patients. This was 
most notable for outpatient individual psychothera- 
pies employing cognitive-behavioral or psychodynamic 
approaches. Other effective interventions included 
long-term outpatient psychodynamic group therapy, 
short-term psychodynamic group therapy in a day hos- 
pital, and inpatient psychodynamic psychotherapy with 
varying treatment duration. 

McMain and Pos (2007) reviewed randomized con- 
trolled and quasi-experimental trials on treatment for 
Axis II disorders that were published between Janu- 
ary 2003 and October 2006. Although they found an 
increase in the number of well-controlled trials and lon- 
gitudinal studies, the majority of the collected studies 
continued to focus on treatment for BPD. Studies on 
BPD that compared dialectical behavior therapy to treat- 
ment by experts or to treatment-as-usual controls found 
that the DBT groups were associated with decreased 
suicide attempts, fewer hospitalizations and emergency 
room visits, better retention rates, and decreased im- 
pulsive behaviors (Linehan et al., 2006; Verheul, van 
den Bosch, Koeter, de Ridder, Stijnen, & van den Brink, 


2003). Adaptations of dialectical behavior therapy to in- 
patient settings and brief intensive outpatient programs 
for BPD also yielded reduced levels of depression, hope- 
lessness, anxiety, and global psychopathology (Bohus 
et al., 2004; Kroger et al., 2006; McQuillan, Nicastro, 
Guenot, Girard, Lissner, & Ferrero, 2005). 

Other factors affecting the treatment of personal- 
ity disorders include level of disturbance, comorbidity, 
therapeutic alliance, motivation for treatment, and theo- 
retical coherence and fidelity to practice. In studies com- 
paring PD subjects with non-PD subjects, those without 
personality disorders improved to a greater extent than 
those with PDs (Diguer, Barber, & Luborsky, 1993; Fahy, 
Eisler, & Russell, 1993; Hardy, Barkham, Shapiro, Stiles, 
Rees, & Reynolds, 1995; Karterud, Vaglum, Friis, Irion, 
Johns, & Vaglum, 1992; Leichsenring & Leibing 2003). 
In their review, Perry et al. (1999) found that those 
with Cluster C diagnoses showed greater improvement 
than those with BPD, who in turn improved more than 
schizotypal patients. Patients with ASPD also appear to 
have poorer outcomes, except when suffering from co- 
morbid depression. This points not only to the impact 
of symptom distress as a motivational factor in treat- 
ment but also to the modulating effect of the ability 
for attachment (Gerstley, McLellan, Alterman, Woody, 
Luborsky, & Prout, 1989; Woody, McLellan, Luborsky, & 
O’Brien, 1985). 

Studies have shown that the quality of the therapeu- 
tic alliance is associated with treatment compliance and 
outcome. Spinhoven, Giesen-Bloo, van Dyck, Kooiman, 
and Arntz (2007) found that therapist ratings of alliance 
early in treatment predicted outcome, and patients’ ex- 
perience of growth of the therapeutic relationship early 
in treatment predicted reduction of symptoms. The 
working alliance has also served as a mediating factor 
in the receptivity to certain therapeutic interventions. 
Interpretive interventions, particularly transference in- 
terpretations, in which therapists attempt to elucidate 
underlying processes that alleviate discomfort or signal 
changes in topic contents, are “high-risk, high gain” in- 
terventions (Gabbard et al., 1994), especially in work 
with patients with PDs. The therapeutic venture can 
be greatly enriched or made aversive by such meth- 
ods. Bond, Banon, and Grenier (1998) found that in the 
presence of a strong therapeutic alliance, transference 
interpretation enhanced work by promoting emotional 
elaboration and increased insight, whereas its interven- 
tion was poorly tolerated in a tenuous alliance. In the 
latter case, the fragile patient will feel defensive and 
criticized, prompting reversion to maladaptive, rigid, 
and primitive defenses, furthering the chasm between 
the patient and the therapist. More supportive strate- 


gies that employ techniques such as acknowledgement, 
reflection, clarification, and validation are indicated for 
more fragile and labile patients. Such techniques can 
prepare the way for more exploratory methods. 


DIALECTICAL BEHAVIOR THERAPY 


Dialectical behavior therapy (DBT) is a cognitive- 
behavioral intervention that was developed by Marsha 
Linehan in the 1980s as a treatment for patients with 
BPD, notably those with suicidal and self-injurious ten- 
dencies (Linehan, 1993a). DBT derives its organizing 
framework from the philosophical worldview of dia- 
lectics, which engages the exchange between opposing 
assertions (i.e., thesis and antithesis) in an attempt to 
synthesize the two to produce resolution, growth, and 
development. Also embedded in this structure of polari- 
ties are the theoretical positions of behavioral science 
(i.e., learning principles), with its emphasis on change, 
and Zen mindfulness practice, which underscores the 
need for acceptance and tolerance. Early in her clini- 
cal training and work with parasuicidal patients, Line- 
han observed the importance of balancing the need for 
change and acceptance/validation of the patient. An 
overemphasis on promoting change tended to elicit pro- 
tests from the patient, who experienced this push as 
an invalidation of his or her responses and private ex- 
perience. Likewise, a therapeutic strategy based solely 
on validation and unconditional acceptance prompted 
protests, as patients perceived it as a disregard for their 
need to change and seek a sense of hope. 

DBT assumes a systemic view of reality, in which 
the nature and function of parts are fully appreciated 
and understood in relation to its whole. BPD is under- 
stood as resulting from a combination of systematic 
dysfunctions, primarily with the emotion regulation 
system, owing to biological vulnerabilities, and an in- 
validating environment that repeatedly negates or inap- 
propriately responds to private experiences (Linehan, 
1993a; Miller, Rathus, & Linehan, 2007). This is referred 
to as the biosocial theory. 

DBT incorporates four concurrent components to 
treatment: individual therapy, group skills training, 
patient-therapist telephone consultation, and team con- 
sultation for therapists. Patients attend individual ther- 
apy sessions with a primary therapist at least once a 
week for 50-60 minutes. Longer sessions (“double ses- 
sions”) lasting 90-110 minutes can also be held for pa- 
tients who have not yet developed the capacity to open 
up and emotionally close during the allotted time in 
the shorter sessions. The individual therapist structures 
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the sessions according to a hierarchy of primary targets. 
Diary cards aid in setting the agenda. Life-threatening 
behaviors (i.e., suicidal behaviors) are addressed first, 
followed by therapy-interfering behaviors (e.g., tardi- 
ness to sessions, incomplete homework). Quality-of-life 
issues are then addressed, along with increasing behav- 
ioral skills. 

DBT skills training takes place in a psychoeduca- 
tional group context. The group sessions are conducted 
weekly for 2-2.5 hours. They are aimed at facilitating 
behavior change through direct instruction from a skills 
training manual (Linehan, 1993b), modeling of behav- 
iors, rehearsals, prompting, shaping through successive 
approximation, and positive reinforcements. Four skills 
training modules are covered: mindfulness, distress 
tolerance, emotion regulation, and interpersonal effec- 
tiveness. Group time is also used to assign and review 
homework. 

DBT makes use of patient-therapist telephone con- 
sultation between sessions to encourage and build the 
confidence of BPD patients to appropriately seek help 
during crisis situations and to increase generalization 
of behavior skills. Telephone consultations are limited 
to skills coaching and relationship repair. Patients are 
informed of the 24-hour rule, which states that they 
cannot call the therapist for 24 hours after engaging in 
parasuicidal behavior. This is to discourage reinforce- 
ment of maladaptive behaviors. Rather, they are encour- 
aged to call before engaging in self-injurious behavior, 
so that the therapist can coach and aid them in adaptive 
problem solving. 

To provide effective and optimal treatment, pre- 
vent therapist burnout, and preserve professional and 
clinical competence, DBT therapists are required to at- 
tend weekly case consultation meetings with other DBT 
therapists. The consultation meetings provide thera- 
pists with support, a forum in which they can discuss 
problems they are experiencing with their patients, and 
a means of recalling DBT principles and treatment hi- 
erarchy. 

As previously mentioned, the DBT skills training 
is aimed at remediating behavior skills deficits in in- 
dividuals with BPD. This includes changing emotional 
and thinking patterns that contribute to their distress. 
This is done through four modules aimed at decreas- 
ing interpersonal, emotional, behavioral, cognitive, 
and self-dysregulation. The first module, core mind- 
fulness skills, integrates Zen meditation exercises that 
are compatible with Western contemplative and other 
Eastern meditation practices. It teaches three “what” 
skills aimed at fostering a lifestyle of participation with 
awareness and three “how” skills that promote non- 
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judgmental thinking. The second module, distress toler- 
ance skills, focuses on increasing the patient’s capacity 
to tolerate and survive crises and accept reality as it is 
in the moment. Crisis survival strategies include dis- 
tracting, self-soothing, relaxation/imagery, and identifi- 
cation of pros and cons. Acceptance strategies are also 
taught. Emotion regulation, the third module, provides 
instructions on regulating emotional intensity and labil- 
ity, often characteristic of borderline individuals. Skills 
include identifying and labeling emotions, identifying 
obstacles to managing affect, reducing vulnerability to 
emotional reactivity through basic self-care, increasing 
the occurrence of daily positive experiences, and en- 
gaging in opposite behavioral-expressive actions. The 
fourth module involves skills training in interpersonal 
effectiveness. Patients are taught ways to assert their 
needs, say no, and manage interpersonal conflicts. 
DBT employs various treatment strategies. For a 
more comprehensive description of those techniques, 
consult Linehan’s book and manual (1993a, 1993b). As 
previously described, diary cards are used to monitor the 
occurrence of target behaviors (i.e., self-harm, suicidal 
behaviors, substance use, and other behaviors that the 
patient and therapist decide are important to monitor). 
They also provide a means of tracking the frequency of 
skills utilization. The diary cards are reviewed at the 
beginning of the therapy session and can set the session 
agenda. They are a helpful means of communicating to 
the therapist, particularly if the patient is not able to 
recall events of the past week or is ashamed of verbally 
disclosing target behaviors. Once target behaviors are 
identified, a behavioral chain analysis can be used to 
explore, in greater detail, the chain of events leading 
to those behaviors. The therapist and patient identify 
the antecedents (i.e., what was happening at the time 
the problem started?), the patient’s behavioral response 
(i.e., what was the patient thinking, feeling, doing, and 
imagining?), and the consequences of the patient’s be- 
haviors (i.e., what reinforced the behaviors?). The te- 
dious process involved in conducting a chain analysis 
can serve as an aversive consequence to maladaptive 
behaviors. Validation is another core strategy of DBT. 
It is a counterpoint to change strategies and conveys to 
the patient “that her behavior makes sense and is un- 
derstandable -in the current context” (Linehan 1993a, 
p. 221). When validating, it is essential to first actively 
observe the patient’s thoughts, feelings, and actions; re- 
flect back to the patient in a nonjudgmental fashion her 
thoughts, feelings, and behaviors; and then use direct 
validation (i.e., pointing out the “wisdom” or adaptive 
nature of the behavior in the specific context). 
Randomized controlled trials have been conducted 
to test the effectiveness of DBT on suicidal women with 


borderline personality disorder (Linehan, Armstrong, 
Suarez, Allmon, & Heard, 1991; Linehan, Heard, & 
Armstrong, 1993; Linehan, Tutek, Heard, & Armstrong, 
1994, Linehan et al., 2006). In the original study, Line- 
han et al. (1991) compared 1-year comprehensive DBT 
treatment to community-based “treatment as usual” 
and found that those who received DBT exhibited sig- 
nificant reductions in parasuicidal behaviors, had better 
treatment retention, and had fewer inpatient hospital 
stays than the treatment-as-usual subjects. These re- 
sults were largely maintained throughout the 1-year 
post-treatment follow-up. DBT subjects showed sig- 
nificantly fewer parasuicidal behaviors, less anger, and 
better self-reported social adjustment than treatment- 
as-usual subjects during the initial 6-month follow-up, 
and they had fewer days spent in the psychiatric unit 
and better interviewer-rated social adjustment during 
the final 6 months of follow-up (Linehan et al., 1993). 
Compared to community treatment by experts, DBT has 
also been shown to yield fewer suicide attempts, fewer 
emergency room visits and psychiatric hospitaliza- 
tions, lower medical risks associated with suicidal and 
self-injurious acts, and better treatment retention rates 
(Linehan et al., 2006). Both conditions have shown 
significant improvement on depression, reason for liv- 
ing, and suicide ideation. Other randomized controlled 
studies have demonstrated the effectiveness of DBT in 
treating women with BPD and some form of substance 
dependence/abuse (Linehan, Schmidt, Dimeff, Craft, 
Kanter, & Comtois, 1999; Linehan et al., 2002; van den 
Bosch, Koeter, Stijnen, Verheul, & van den Brink, 2005; 
Verheul, Schippers, & van den Brink, 2002; Verheul et al., 
2003), females with eating disorders (Safer, Telch, & 
Agras, 2001; Telch, Agras, & Linehan, 2001), BPD and 
depressed women recruited from the Veterans Health 
Administration (Koons et al., 2001), and depressed indi- 
viduals age 60 and older (Lynch, Morse, Mendelson, & 
Robins, 2003). Adaptations of DBT in inpatient settings 
have also revealed its effectiveness in improving de- 
pression, anxiety, interpersonal functioning, social ad- 
justment, global psychopathology, and self-mutilating 
behaviors (Bohus et al., 2004; Kroger et al., 2006). DBT 
has also been adapted to treat suicidal adolescents 
(Katz, Cox, Gunasekara, & Miller, 2004; Miller et al., 
2007; Rathus & Miller, 2002). 


COGNITIVE THERAPY 


Cognitive therapy was developed by Aaron T. Beck 
in the 1960s, originally as a treatment for depression 
(A.T. Beck, 1964). It focuses on the interactions be- 
tween thoughts, feelings, and behaviors, with an em- 


phasis on the modulating effect of cognitions, in the 
form of automatic thoughts, assumptions/attitudes, 
and core beliefs (schemas). Central to its perspective 
is the assumption that humans are equipped with an 
information-processing system that functions to or- 
ganize (i.e., perceive, store, recollect, and interpret) 
raw data, such as stimuli or events, and shape affec- 
tive experiences and behavioral responses (Pretzer & 
Beck, 2005; A.T. Beck, Freeman, Davis, et al., 2004). 
In the course of human evolution, natural selection 
has preserved certain predispositions within the in- 
formation-processing system that worked toward the 
goals of survival and reproduction. For example, in 
more primitive times, when the threat of wild animals 
and/or invading clans was much more common, a bias 
toward hypervigilance and exaggeration of perceived 
threat provided a “good fit” and promoted survival. 
While our society has shifted from a primitive one to 
a technologically advanced one, our inherited predis- 
positions may not have kept abreast of the changes of 
modernity, thus creating a poor fit. Psychological dis- 
turbances can be conceptualized as stemming from a 
residual bias toward more primitive strategies, of which 
personality disorders may reflect a more pervasive and 
exaggerated reliance. Furthermore, psychopathology 
can be characterized by its propensity for mispercep- 
tions, misinterpretations, and dysfunctional thought 
patterns, which give rise to persistent, inflexible, and 
maladaptive interpersonal strategies. The cognitive 
model also recognizes the influence of constitutional 
defects, trauma, and undesirable social learning in the 
formation of schemas and the phenotype of personal- 
ity disorders. 

As previously mentioned, cognitive therapy system- 
atically examines three levels of cognitive structure in 
the course of treatment: (1) automatic thoughts; (2) at- 
titudes, assumptions, and rules; and (3) core beliefs, or 
schemas (J.S. Beck, 1995). The process is analogous 
to peeling an onion down to its core. The most readily 
accessible level of cognition is the automatic thought, a 
spontaneous stream of thought or evaluative response 
to a situation. It can be elicited by the simple question 
“What was going on in your mind at the time when 
your mood changed?” The validity and utility of the au- 
tomatic thoughts are then evaluated through Socratic 
questioning. Systematic errors in reasoning are also 
uncovered. Such errors, often referred to as “cognitive 
distortions,” can include, for example, dichotomous 
thinking, overgeneralization, imperatives, personaliza- 
tion, catastrophizing, and disqualifying the positive 
(J.S. Beck, 1995; Pretzer & Beck, 2005). Our automatic 
thoughts are generally buttressed by unarticulated as- 
sumptions, attitudes, or rules by which we operate. 
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Such implicit, intermediate beliefs can be discovered 
through the use of a variation of the Socratic ques- 
tioning method called the downward arrow technique, 
which follows the logical progression of an automatic 
thought in an “as if” mode. In other words, the therapist 
continues to ask what it means to the patient if such a 
thought were true. Intermediate beliefs are generally ex- 
pressed in the form of conditional statements (e.g., “If 
I do not pass the exam, then I must be stupid”), prem- 
ises (e.g., “All suffering is bad; weakness is not valued”), 
or self-injunctions (e.g., “Friends never let each other 
down”). Automatic thoughts and intermediate beliefs, 
to a lesser extent, are malleable. The least malleable or 
readily recognizable level of cognition is the core belief. 
It is our most central form of self-appraisal and consists 
of a network of various schemas and sub-schemas that 
serve as the framework for organizing raw data and at- 
taching significance to experiences/situations and sub- 
sequently shape behavioral and emotional responses. 
Like individuals with symptom syndromes (i.e., Axis I), 
those with PDs possess schemas that are idiosyncratic, 
hypervalent, and prepotent (A.T. Beck, 1964; A.T. Beck 
et al., 2004). That is, the particular thought content and 
processes characteristic of their pathology tend to be 
activated at a lower threshold and tend to displace or 
inhibit more adaptive schemas. However, unlike the 
symptom syndromes, in which the maladaptive sche- 
mas operate only during a symptomatic phase, persons 
with PDs have schemas that function on a continuous 
basis. Beck organizes core beliefs into two general cat- 
egories (J.S. Beck, 1995): helpless core beliefs and un- 
lovable core beliefs. 

The following are descriptions of the cognitive pat- 
terns of the different personality disorders, as charac- 
terized by the American Psychiatric Association (2000) 
and Beck (A.T. Beck et al., 2004). 


Cluster A 


m Paranoid—Characterized by mistrust and suspicion 
of others. Core beliefs: “I am vulnerable,” “Others 
are intent on hurting or manipulating me.” Assump- 
tions: “If people interact with me, then they must 
want something from me,” “There is always a catch,” 
“The world is a dangerous place.” Instrumental be- 
lief/interpersonal strategies: “Trust no one,” “Always 
be on the lookout.” 

m Schizoid—Characterized by social isolation and re- 
striction of emotional expression. Core beliefs: “I am 
alone,” “Relationships are a hindrance to my freedom.” 
Assumption: “I'll be happy if I don’t get too close to 
others.” Instrumental belief/interpersonal strategies: 
“Keep at a distance,” “Don’t get involved.” 
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m Schizotypal—Characterized by discomfort in rela- 
tionships, cognitive or perceptual distortions, and 
eccentric behavior. Core beliefs: “I am different,” “I 
am defective.” Assumptions: “If people see that I am 
different, then they will notice me,” “If I have special 
powers, then that makes me important.” Instrumen- 
tal belief/interpersonal strategies: “Keep away from 
others,” “Be different,” “Watch out for others trying 
to get you.” 


Cluster B 


m Antisocial—Characterized by exploitation of others 
or disregard for established rules or societal norms. 
Core beliefs: “I’m above the law,” “I’m looking out 
for number one.” Assumptions: “It’s a dog-eat-dog 
world,” “If you don’t take advantage of others, then 
they’ll take advantage of you.” Instrumental belief/ 
interpersonal strategies: “I’ll get what I want, what- 
ever cost,” “Get them before they get you.” 

m Borderline—Characterized by unstable interpersonal 
relationships, sense of self, affectivity, and impulse 
control. Core beliefs: “I am unlovable,” “I am vulner- 
able and weak,” “Others are malevolent and can’t be 
trusted.” Assumptions: “The moment I begin to trust 
others, I will be hurt and then abandoned,” “The 
worst thing is to be abandoned.” Instrumental belief/ 
interpersonal strategies: “Threaten others and pun- 
ish myself whenever I experience pain or rejection,” 
“Escape the pain through suicide.” 

m Histrionic—Characterized by excessive expressive- 
ness. Core beliefs: “I am unattractive,” “I am unlov- 
able.” Assumption: “If I’m not the center of attention, 
then I am nothing.” Instrumental belief/interpersonal 
strategies: “Show your feelings,” “Be the life of the 
party.” 

m Narcissistic—Characterized by grandiosity and lack 
of empathy. Core beliefs: “I’m unlovable,” “I’m 
inadequate,” “I’m entitled to privileges because I 
am superior to others.” Assumptions: “I am great; 
therefore others should serve me,” “If I’m not the 
best, then I’m nothing.” Instrumental belief/inter- 
personal strategy: “Compete and show others you 
are on top.” 


Cluster C 


mw Avoidant—Characterized by social inhibition, fear of 
negative appraisals, and feelings of inadequacy. Core 
beliefs: “I am unlovable,” “I am incompetent,” “I 
am not good enough.” Assumptions: “Once people 
get close to me, they will discover my weaknesses 


and then reject me,” “If I don’t succeed, then I am a 
failure.” Instrumental belief/interpersonal strategies: 
“It’s best to avoid challenges so that you don’t fail or 
get disappointed,” “Lay low.” 

m Dependent—Characterized by submission and clingy 
behavior. Core beliefs: “I am weak,” “I am helpless.” 
Assumption: “The only way I can be happy and com- 
plete is if I am always with someone who will take 
care of me.” Instrumental belief/interpersonal strat- 
egy: “Do what he or she asks so he or she won't 
leave me.” 

m Obsessive-compulsive—Characterized by an exces- 
sive need for control, orderliness, and perfection. Core 
beliefs: “I’m out of control,” “I’m disorganized.” As- 
sumptions: “If I don’t have order, then I have chaos,” 
“The only way to live is perfection.” Instrumental 
belief/interpersonal strategy: “You should always try 
hard and do well.” 


Cognitive therapy employs a variety of techniques, 
some of which are common to other cognitive-behavioral 
interventions and psychodynamic methods. Although 
cognitive therapy is manualized, it is important to bear 
in mind the presence of PDs, and to modify the treat- 
ment approach to account for the complexity that PDs 
add to the patient’s clinical presentation and trajectory 
of outcome. Like its other cognitive-behavioral therapy 
(CBT) kindred, cognitive therapy relies on “collabora- 
tive empiricism” (Beck et al., 1979, cited in Pretzer & 
Beck, 2005), in which the patient actively participates in 
gaining understanding of his or her own problems and 
the factors contributing to them; testing the validity of 
thoughts, assumptions, and core beliefs; and complet- 
ing homework and behavioral experiments that chal- 
lenge old patterns and lead to cognitive, behavioral, and 
affective changes. The dysfunctional thought record is a 
basic tool for monitoring a patient’s thoughts, feelings, 
and actions (Beck et al., 1979, cited in J.S. Beck, 1995, 
p. 125). Formatted similarly to Ellis’s ABC model used 
in rational-emotive behavior therapy, the dysfunctional 
thought record tracks activating events/situations, auto- 
matic thoughts/beliefs, emotional consequences, adap- 
tive responses/disputes to dysfunctional thoughts, and 
outcomes. Socratic questioning and guided discovery 
are used by the therapist to uncover underlying beliefs 
or schemas, and they are followed by an examination 
of the evidence for and against such conclusions. The 
therapist also aids the patient in reframing, or generating 
alternative explanations for, events that have triggered 
faulty thinking. Another effective tool is the continuum 
method, which asks patients to rate themselves between 
0 and 100 on a belief scale, which consists of a global 


belief broken down into basic and differing gradations. 
This is useful for modifying global, biased, and extreme 
thinking. Other behavioral methods include modeling, 
rehearsing, role-playing, graded tasks, and imagery. 

The bidirectional effects of the patient and thera- 
pist’s relational strategies may interfere with their 
therapeutic collaboration. PD patients commonly expe- 
rience transference. A central psychodynamic concept, 
it is conceptualized by the cognitive model as an over- 
generalization of the individual’s negative expectancies 
and distorted beliefs. Therapists must be aware of its 
occurrence and immediately address the misconcep- 
tions and expectancies that hinder therapeutic progress. 
Likewise, a therapist can experience countertransfer- 
ence, particularly feelings of frustration, anger, and 
discouragement, when working with difficult patients. 
To minimize these problems, therapists are encouraged 
to seek consultation and supervision, during which time 
they can also examine their own automatic thoughts, 
assumptions, and core beliefs/schemas. 

Jeffery Young (1990) is another major contributor 
to the cognitive model. His schema-focused cognitive 
therapy has its conceptual foundation in the Beckian 
model and retains most of its approach to therapy. How- 
ever, Young’s model places less emphasis on guided dis- 
covery and more on confrontation. Also, therapy tends 
to be lengthier, and more focused on exploring and 
overcoming cognitive and behavioral avoidance and ex- 
amining early maladaptive schemas and the emotions 
related to those schemas. 

Studies indicating the efficacy of cognitive therapies 
for PD have been emerging. An open study of cognitive 
therapy for antisocial and borderline personality disor- 
der found improvements in cognitive and behavioral 
patterns after 10 weeks of treatment (Davidson & Tyrer, 
1996, cited in Bateman & Fonagy, 2000). In the study 
by Weinberg, Gunderson, Hennen, and Cutter (2006), 
30 female BPD patients were randomly assigned to 
either Manual Assisted Cognitive Treatment (MACT) 
plus treatment as usual (TAU) or TAU only. The find- 
ings showed MACT to be associated with significant 
decrease in deliberate self-harm frequency at the end 
of treatment. Furthermore, gains were maintained at 
6-month follow-up for deliberate self-harm frequency 
and severity. MACT, however, did not affect suicide 
tendencies or time to repetition of deliberate self-harm. 
The study also found an association between decrease 
in deliberate self-harm frequency and concurrent treat- 
ments at post-treatment and at follow-up; however, it 
was much less then the contribution of MACT. The Bor- 
derline Personality Disorder Study of Cognitive Therapy 
randomized controlled trial (K. Davidson et al., 2006) 
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also compared CBT plus TAU to stand-alone TAU for 
the treatment of BPD. Both conditions yielded reduc- 
tions in suicidal behavior, accident and emergency 
services, and inpatient psychiatric hospitalization over 
the 2-year study period. However, the addition of CBT 
contributed to a significant reduction in the mean num- 
ber of suicidal acts. Also, significant differences were 
found between CBT plus TAU and TAU alone in psychi- 
atric symptom distress, dysfunctional core beliefs, and 
state anxiety, in favor of CBT plus TAU. Giesen-Bloo 
et al. (2006) conducted a randomized controlled trial 
comparing schema-focused therapy, a form of cognitive 
therapy, with transference-focused therapy (TFP), a 
psychodynamically based treatment, for the treatment 
of BPD patients. The study found that 3 years of ei- 
ther condition yielded significant improvements in BPD 
manifestation, general psychopathologic dysfunctions, 
personality concepts, and quality of life. However, par- 
ticipants in schema-focused therapy showed greater 
changes than those in TFP in the first three afore- 
mentioned domains. Lastly, attrition rate for schema- 
focused therapy was significantly lower than for TFP. 
In another randomized controlled trial, Emmelkamp, 
Benner, Kuipers, Feiertag, Koster, and Apeldoorn (2006) 
compared the effectiveness of outpatient CBT with brief 
dynamic therapy for AVPD. The study also included a 
wait-list control group. The effect size of CBT was large 
on five out of six measures (i.e., anxiety symptoms, 
avoidant personality, social phobia, avoidance, and 
obsessive-compulsive scale). Analyses of variance in- 
dicated that CBT was significantly superior to its com- 
parison treatment condition on all primary measures. 
Gains were maintained for both CBT and brief dynamic 
therapy groups at follow-up; however, only 9% of the 
CBT group still met criteria for AVPD, while 36% of 
those in brief dynamic therapy met criteria at follow-up. 
Another study (Svartberg, Stiles, & Seltzer, 2004) com- 
pared the effectiveness of short-term dynamic therapy 
with cognitive therapy for Cluster C personality disor- 
ders and found that both conditions yielded statistically 
significant improvements on all measures during the 
treatment period and at 2-year follow-up. Also, both 
conditions produced large effect sizes (i.e., 1.07 for 
short-term dynamic psychotherapy and 1.29 for cogni- 
tive therapy) for interpersonal problems. 


PSYCHOANALYSIS/PSYCHODYNAMIC 
PSYCHOTHERAPY 


Psychoanalysis is a branch of psychology concerned 
with investigating the underlying source of one’s men- 
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tal state and behavior. Developed by Sigmund Freud in 
the late 19th and early 20th centuries, it consists of spe- 
cific techniques (e.g., free association) aimed at uncov- 
ering the nature and structure of the mind, particularly 
the unconscious realm; a therapeutic approach based 
on that understanding; and a model of psychological 
development based on investigative and clinical experi- 
ence (Bateman & Holmes, 2003, pp. 4, 17). Distinctive 
to this approach is the centrality of early childhood ex- 
periences on the development of the psyche and pres- 
ent relationships, the concept of transference, the role 
of unconscious experiences in the form of drives or 
desires, and the use of resistance and other defenses. 
Psychoanalysis, along with its variants, fundamentally 
aims at engendering self-understanding and structural 
changes in personality associated with pathological 
symptoms and traits. During and since the time of 
Freud, the psychoanalytic movement experienced revi- 
sions of ideas, divergence in focus, and the develop- 
ment of sub-branches with varied conceptualizations of 
presenting problems and therapeutic techniques. One 
can view this phenomenon metaphorically as the fa- 
ther of psychoanalysis giving birth to children of dif- 
ferent characteristics, who eventually seek to achieve 
a sense of autonomy while still retaining their familial 
roots (Bateman & Holmes, 2003, p. 17). The frequency 
of therapy has been an accepted way of differentiating 
the parent (i.e., psychoanalysis) from his children (i.e., 
psychodynamic psychotherapy). A hallmark of psycho- 
analysis has been the occurrence of more than three 
sessions per week. Three or fewer sessions is generally 
characteristic of psychodynamic psychotherapy. Bate- 
man and Holmes (2003) take a provisional position that 
sees “psychoanalytic therapy as a spectrum from ‘full’ 
psychoanalysis to psychoanalytic psychotherapy, from 
the use of methods that are expressive to those that are 
supportive, from interpretation to ‘holding’” (p. 17). 
Others have espoused the position of a “common ground” 
(Wallerstein, 1992, cited in Bateman & Holmes, 2003, 
p. 18) in clinical practice, characterized by a focus on 
“empathy, holding, interpretation, defence, analysis of 
transference and resistance.” Of classical psychoanaly- 
sis’s offspring, the most prominent models are object re- 
lations, ego psychology, self-psychology, and attachment 
theory. 

The section on theoretical psychodynamic models 
for personality disorders already provided a description 
of how the different PD clusters are conceptualized. 
What follows, then, will be brief descriptions of select 
psychoanalytically oriented and psychodynamic psy- 
chotherapeutic approaches (i.e., transference-focused 
therapy, supportive-expressive psychotherapy, and men- 


talization-based therapy) and the results of studies using 
those methods. 

Transference-focused therapy is a manualized ther- 
apy for patients with severe personality disorders. The 
approach is informed by object relations theory, more 
specifically, Kernberg’s object relations model of BPD. 
Presumably, the relationship between the patient and 
therapist eventually reflects a reenactment or recapitula- 
tion of the maladaptive interpersonal patterns that are 
recurrent in the patient’s relationships. As such, therapy 
explores the here-and-now interactions between the pa- 
tient and therapist to provide an understanding of and 
modify the conflictual and pathogenic aspects of the 
patient’s internal object relations (Kernberg & Caligor, 
2005). A twice-weekly therapy based on psychoanalytic 
principles, TFP aims to accomplish three tasks through 
the use of specific strategies. First, the therapist iden- 
tifies the polarized (i.e., persecutory/idealized) or con- 
flictual internal object relation and then explicates its 
representation in the current transference, pointing out, 
specifically, the self- and object representations and the 
affective-laden themes that link them. Next, the therapist 
elucidates the relationship between the dominant object 
relation in the transference and the split-off counter- 
part that is activated at other times (Kernberg & Caligor, 
2005). The therapist employs clarification, confronta- 
tion, interpretation, systematic transference analysis, 
and technical neutrality in bringing about the patient’s 
gradual integration of the conflictual internal object rela- 
tions (Clarkin, Foelsch, Levy, Hull, Delaney, & Kernberg, 
2001; Kernberg & Caligor, 2005). 

A 12-month preliminary study using TFP with fe- 
male BPD patients conducted by Clarkin and colleagues 
(2001) found a significant reduction in suicide attempts 
during the treatment year compared to the pre-treatment 
year and a significant decrease in psychiatric hospital- 
izations and number of days of hospitalization during 
the treatment year. Limitations to this study included 
the lack of a control group, the homogeneity of the 
PD, and the exclusion of more realistic comorbid con- 
ditions (i.e., alcohol/substance dependence). Using a 
randomized controlled trial design, Clarkin et al. (2004, 
2007) compared TFP with DBT and supportive psycho- 
therapy during a 1-year outpatient treatment study of 
patients with BPD. Six domains were measured; sui- 
cidality, aggression, and impulsivity were primary do- 
mains, and anxiety, depression, and social adjustment 
were secondary domains. Results showed that all three 
treatments were associated with positive changes in 
depression, anxiety, global functioning, and social ad- 
justment. With regards to primary domains, TFP was 
associated with improvements in suicidality, anger, Bar- 


ratt Factor 2 impulsivity, irritability, verbal assault, and 
direct assault. DBT was associated with improvement 
in suicidality only, and supportive treatment was as- 
sociated with improvements in anger and Barratt Factor 
3 impulsivity. The study suggests that symptom change 
and the development of adaptive constraint and regula- 
tive mechanisms can be brought about through differ- 
ent means. TFP facilitates these changes through the 
integration of conflicted and affect-laden self and other 
representations, whereas DBT provides a validating en- 
vironment while teaching emotion regulation skills. In 
another randomized controlled study, Levy et al. (2006) 
assessed attachment organization and reflective func- 
tion as putative mechanisms of change in a yearlong 
TFP, DBT, or supportive treatment for BPD patients. The 
results showed increased secure attachment, narrative 
coherence, and reflective functioning over the course 
of treatment for those who received TFP. No changes in 
resolution of loss or trauma were found across any of 
the treatments. 

Supportive-expressive psychotherapy (SEP) is an- 
other psychoanalytically informed approach that in- 
corporates both analytic and supportive elements. SEP 
effects therapeutic changes by facilitating increased 
understanding of the symptoms and the related core 
conflictual relationship themes that affect the pa- 
tient’s functioning by fostering a helping alliance, and 
by promoting internalization, maintenance, and gen- 
eralization of the treatment gains (Luborksy, 1984). 
Self-understanding is attained through expressive tech- 
niques, whereby the therapist promotes the expression 
of thoughts and feelings, from which is recognized the 
patient’s wish, needs, intentions, and conflictual rela- 
tionship patterns as re-experienced in the context of the 
therapeutic relationship in the here and now. The thera- 
pist then provides an evaluation and response in the 
form of interpretations or confrontation. The helping 
or therapeutic alliance is achieved through supportive 
conditions, as in a positive attachment between the pa- 
tient and therapist, structural procedures (i.e., explicit 
agreements, goals, regular sessions), and an empathic 
and attuned posture assumed by the therapist. Sup- 
portive techniques also include clarification, validation, 
and reflection. SEP affords the therapist the flexibility to 
adjust between exploratory/interpretive and supportive 
methods. 

A study by Blatt and Shahar (2004) used data from 
the Menninger Psychotherapy Research Project (Waller- 
stein, 1986, cited in Blatt & Shahar, 2004) to examine 
what differences in outcome exist between psychoanal- 
ysis and SEP. The study found that psychoanalysis and 
SEP involve different mechanisms of therapeutic change 
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that differentially interact with the patient’s pretreat- 
ment characteristics. Introjective patients, those who 
are emotionally and socially detached and who tend 
to have an avoidant or dismissive attachment style, do 
better in psychoanalysis. The study revealed that psy- 
choanalysis contributes to an increase in their adaptive 
interpersonal capacities while reducing their maladap- 
tive interpersonal capacities. Introjective patients benefit 
from interpretations and therapeutic modes that engage 
their associative processes and increase referential ac- 
tivity. SEP found greater success with anaclitic patients, 
affectively labile individuals who possess greater preoc- 
cupation with relatedness and who tend to have a pre- 
occupied insecure attachment style. The study found 
that SEP decreased maladaptive interpersonal capacities 
in anaclitic patients. This is because SEP provides the 
emotional containment they need through less referen- 
tial and associative activities. In an open trial, Barber, 
Morse, Krakauer, Chittams, and Crits-Christoph (1997) 
examined the effects of time-limited SEP on patients 
with obsessive-compulsive and avoidant personality 
disorders. Overall, both groups demonstrated signifi- 
cant improvements on measures of personality, global 
functioning, anxiety, depression, and interpersonal 
problems. However, more OCPD patient remitted by 
the end of treatment than AVPD (i.e., 15.4% OCPD still 
met Axis II criteria vs. 38.5% AVPD). Also, OCPD pa- 
tients tended to remain in treatment longer than AVPD 
patients. The study had several limitations, namely, its 
lack of control groups, the small sample size, and co- 
occurrence of Axis I disorders and symptomatology. In 
a randomized controlled trial, Vinnars, Barber, Noren, 
Gallop, and Weinryb (2005) compared manualized SEP 
with non-manualized community-delivered psycho- 
dynamic therapy for PD patients. Results showed that 
SEP was not superior to its comparison condition. The 
non-manualized community-delivered psychodynamic 
therapy was conducted by expert clinicians, most of 
whom tended toward a psychoanalytic approach. Both 
treatment groups yielded a reduction in the severity of 
personality disorders, a decrease in severity of psychi- 
atric symptoms, and improvements in global function- 
ing. There were no significant differences between the 
treatment groups; however, effect sizes indicated dif- 
ferential mechanisms of change between treatments. 
Community-delivered psychodynamic therapy tended 
to effect greater changes in psychiatric symptoms, 
whereas SEP focused on long-standing character traits. 
At post-treatment, 34% of the patients no longer met 
criteria for a personality disorder diagnosis, and at the 
1-year follow-up, 47% no longer met criteria. Improve- 
ments in personality pathology were not found to be 
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mostly accounted for by improvement in co-occurring 
Axis I symptoms. Results also revealed the greatest im- 
provement in patients with PDs not otherwise specified 
and the least improvement in Cluster C patients. 

Mentalization-based treatment (MBT), developed 
by Fonagy and his colleagues (Allen & Fonagy, 2006; 
Bateman & Fonagy, 2004; Fonagy, Gergely, Jurist, & Tar- 
get, 2002), is another psychoanalytically oriented ap- 
proach to treatment of PDs, namely, BPD. Conceptually 
rooted in psychoanalytic object relations theory, devel- 
opmental psychology, attachment theory, and the philo- 
sophical traditions of German idealism and theory of 
mind, which posit the notion of self-knowledge through 
others, MBT aims to promote the capacity to under- 
stand one’s behavior, as well as that of others, in terms 
of intentional mental states, such as thoughts, feelings, 
needs, desires, and goals. Mentalization involves not 
only cognitive processes, but also affect discovery and 
regulation (Fonagy et al., 2002). Mentalization is inte- 
gral to the development of the psychological and agen- 
tive self, our representational systems (i.e., our inner 
self), our adaptive interpersonal interactions, and the 
strengthening of resilience, an essential attribute for 
buffering the effects of various kinds of trauma (Allen, 
2005). One’s mentalizing capacity is cultivated in se- 
cure attachment relationships (e.g., caregiver/child, 
therapist/patient), in which a benign, mature, and at- 
tuned mind mirrors the subject’s affect in a congruent 
and marked manner. Thus, MBT centers around the 
goals of fostering the reflective capacities of the patient 
in order that he or she can achieve an understanding 
of his or her affective experience, a coherent sense of 
self, stable internal representations, and the capacity to 
form secure relationships (Bateman & Fonagy, 2004). 
Techniques in the service of this aim include identi- 
fying, exploring, and praising positive mentalizing; 
encouraging genuine curiosity, pausing and challeng- 
ing failed mentalization; exploring underlying feeling 
states; applying hypotheticals and counterfactuals; and 
mentalizing the transference (Bateman & Fonagy, 2006; 
Fearon et al., 2006). MBT focuses on understanding and 
labeling the patient’s here-and-now mental state rather 
than on symbolic interpretation or uncovering uncon- 
scious conflict. At the core of this therapeutic endeavor 
is a relational stance that “reflects an expectation that 
one’s own thinking and feeling may be enlightened, en- 
riched, and changed by learning about the mental states 
of other people” (Fearon et al., 2006, p. 214). 

Studies by Bateman and Fonagy (1999, 2001, 
2008) have produced promising empirical evidence for 
mentalization-based psychoanalytic treatment. In their 
randomized controlled study that compared the effec- 


tiveness of a psychoanalytically oriented partial hos- 
pitalization program with that of standard psychiatric 
care (control group) for the treatment of BPD, patients 
in the treatment group showed statistically significant 
reductions on all outcome measures compared to the 
control group—that is, on frequency of suicide attempts 
and self-mutilating behaviors, amount and length of 
inpatient admissions, psychopharmacological use, self- 
reported depression, anxiety, general symptom dis- 
tress, interpersonal problems, and social adjustment. 
Furthermore, decreases in suicidal and self-injurious 
behaviors, inpatient admissions, depression, and inter- 
personal and social problems began at 6 months and 
were maintained at 18 months. An 18-month follow-up 
study showed that those in the partial hospitaliza- 
tion treatment group not only maintained their gains 
but also experienced statistically significant continued 
improvement in the areas of symptom distress, major 
clinical problems, hospitalization rates, and self-harm 
behaviors. A follow-up 5 years later reinforced the find- 
ing that partial hospitalization using MBT is clinically 
and statistically superior to treatment as usual. In con- 
trast to the TAU group, the MBT group yielded signifi- 
cant reduction in suicide attempts (74% TAU vs. 23% 
MBT), decrease in diagnostic status (87% TAU vs. 13% 
MBT), decrease in years of further treatment (3.6 TAU 
vs. 2 MBT) and medication (1.9 TAU vs. 0.02 MBT), 
improved vocational status (3.2 years employment MBT 
vs. 1.2 TAU), and improved global functioning (45% 
MBT were GAF > 60 vs. 10% TAU). 


SPECIAL ISSUES FOR 
MULTIPLE PROVIDERS 


When patients have a PD, they are frequently ill enough 
to seek care from many professionals over a lifetime. 
There can be complications of the overlap in care, both 
in the past and simultaneously. During intake and di- 
agnostic interviews, it is helpful to ask patients what 
their experience has been with previous therapists and 
providers. It can give clues both to the diagnosis (i.e., if 
there is a pattern of splitting) and to their likely trans- 
ference to any therapist. Understanding why they left 
therapy can also be useful. For example, if they left 
because they were symptomatically better but not re- 
ally improved, that could be an indication to work on 
deeper issues if they are able to tolerate doing. 

If you are dealing with another provider simultane- 
ously, we recommend asking permission to speak with 
the other clinician. It is important to define roles and 
understand the overall goals of therapy. For example, 


most psychiatrists understand that if the patient is in 
acute crisis (i.e., someone with BPD who is suicidal) 
and needs hospitalization, they should have knowledge 
of how to get the patient admitted to an inpatient unit, 
and therefore they might instruct the patient to call 
them in crisis. However, if the main focus of the therapy 
is the parasuicidal behaviors, it might be more appro- 
priate for the patient to call the therapist before he or 
she acts on any thoughts. If the clinicians are in contact, 
even if only initially and occasionally, they can clarify 
these roles to the patient and possibly avoid splitting 
later on. It is also not uncommon for patients to report 
to one clinician how well they are doing but report an 
extensive list of complaints to the other. In addition to 
encouraging and helping the patient communicate with 
the other provider, it can be important to share informa- 
tion throughout the care of the patient. 


PHARMACOLOGY OF 
PERSONALITY DISORDERS 


The psychopharmacological treatment of PDs is more 
complicated and less research based than the treatment 
of Axis I disorders. In the treatment of Axis I disorders, 
such as major depressive disorder or schizophrenia, 
physicians target research-validated DSM-IV criteria of 
each disorder in order to achieve remission. Random- 
ized controlled studies of each diagnosis dictate appro- 
priate treatments, and the disappearance of the criteria 
herald cure. In PDs, the targeted symptoms and desired 
outcomes of treatment are murky. 

As previously discussed, personality is divided into 
temperament and character. Temperament is defined as 
a set of traits that are thought to be biologically deter- 
mined and include novelty seeking, harm avoidance, re- 
ward dependence, and persistence. Character is thought 
to be determined more by environmental factors such as 
upbringing, abuse, and life experiences. In addition, life 
experiences shape our biology and temperament, and 
our temperament can shape our environmental experi- 
ences. Thus, the system is interconnected. Research has 
focused on temperamental traits as targets for medica- 
tion as well as symptom clusters we recognize as being 
related to Axis I diagnoses. 

Historically clinicians felt that psychotherapy was 
the only treatment leading to change in Axis II disorders. 
However, emerging evidence describes psychotherapy- 
induced changes in the brain (Gabbard, 2000a). There- 
fore physicians hypothesize that both therapy and 
medication can lead to similar biological changes that 
cause differences in behavior and relatedness. 
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Currently the FDA has not approved any medica- 
tion for the treatment of personality disorders. However, 
the American Psychiatric Association (2006) has incor- 
porated medication treatment into their recommenda- 
tions for treatment of BPD, which will be detailed later 
in this section. Very few studies exist, and they are 
predominantly open-label or case reports. Randomized 
controlled studies are rare. 

This lack of research into the medication man- 
agement of PDs persists for many reasons. The main 
difficulties with these studies are defining targeted 
symptoms for treatment, teasing out existing comor- 
bidities, establishing patient compliance, and defining 
desired outcomes. The facets of each PD that should be 
amenable to medication are not obvious. BPD, for in- 
stance, has undergone dramatic changes in its diagnos- 
tic criteria over the course of the DSM’s history. Thus, 
patients called BPD in older studies may not correlate 
to current BPD subjects. Further, two BPD patients may 
present with startlingly different psychopathology. De- 
fining a cohort of BPD patients is complicated. 

A further difficulty in interpreting the research 
available is the lack of studies on polypharmacy, con- 
sidering that the use of multiple medications is typical. 
A single study of polypharmacy used a combination 
of olanzapine-fluoxetine in BPD patients. This study 
showed improvement in the combination group that 
equaled that of the olanzapine group but exceeded the 
fluoxetine group. It also showed less weight gain from 
the combination group than olanzapine alone, an im- 
portant improvement, as olanzapine can cause exces- 
sive weight gain (Zanarini, Frankenburg, & Parachini, 
2004). 

The very selection of Axis II patients for a study can 
be confusing due to comorbidities with Axis I disorders. 
If a patient in the study improves, there may not be a 
way to tell if it is due to improvement in the person- 
ality disorder or improvement in the comorbid Axis I 
disorder. Moreover, the mere presence of a comorbid 
disorder may signal a different “strain” of the personal- 
ity disorder, which may lead to a different treatment 
response than would be seen in the presence of the per- 
sonality disorder alone. Other problems with research 
in personality disorders are restrictive exclusion criteria 
that eliminate the sickest populations of patients, large 
placebo responses in studies, and high dropout rates. 

One of the differentiating factors of Axis II pathology 
is its ego-syntonic nature. Axis I disorders are termed 
ego-dystonic, meaning that patients recognize and are 
distressed by their pathology and wish to improve their 
symptoms. In contrast, most Axis II pathology exists out- 
side the realm of awareness. Clinicians have difficulty 
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enlisting these patients in any treatment, as they feel 
that there is nothing to treat! Convincing these patients, 
then, to enter a research study would surely prove diffi- 
cult. Much of the existing research focuses on borderline 
personality disorder patients due to the emergent and 
ongoing nature of their demand on mental health care. 
Common BPD symptoms—such as suicide attempts, 
self-mutilation, and homicidal behavior—lead to fre- 
quent exposure to physicians and more likely diagnosis. 

Measurements of improvement are not obvious. Re- 
search studies use many physician- and self-reported 
ratings scales to define improvement. The larger ques- 
tion remains—what is the medication really affecting? 
Are medications improving subclinical symptoms of 
Axis I disorders, leading to improvements in Axis II 
pathology? Are medications actively altering tempera- 
ment? In addition, most studies performed thus far have 
been 5-week to 6-month trials and shed no light on the 
therapeutic use of the drugs as maintenance medica- 
tions. Whatever the answer, medications are considered 
adjunct treatment to therapy, and only modest improve- 
ments should be forecasted. 


Pharmacologic Management 
of Cluster A Disorders 


Cluster A PDs encompass the odd, eccentric disorders 
and include paranoid personality disorder, schizoid per- 
sonality disorder, and schizotypal personality disorder. 
These disorders are thought to fall on a continuum with 
the psychotic disorders of Axis I, particularly schizo- 
typal personality disorder, which is associated with the 
schizophrenia spectrum disorders, as discussed earlier. 
The existing medication research in this cluster focuses 
on schizotypal personality disorder. 

Interpretation of the literature proves awkward, as 
early studies often grouped borderline and schizotypal 
personality disorders together due to the concurrence of 
psychotic symptoms. Due to its relation to schizophre- 
nia, clinicians conceptualize schizotypal personality 
disorder as a derangement in dopaminergic neurotrans- 
mission. Therefore neuroleptics, which affect dopamine, 
are the preferred medication and provide the most re- 
search evidence for this disorder. 

To review, there are two categories of neuroleptics 
or antipsychotics—the so-called typicals and atypicals. 
The typical antipsychotics are older medications that 
block dopamine neurotransmission and have been used 
in psychotic disorders for over 50 years. These medica- 
tions begin to work in several days and help alleviate 
hallucinations, delusions, and micro-psychotic symp- 


toms such as derealization, depersonalization, and 
transient hallucinations often seen in BPD. Unfortu- 
nately, typical antipsychotics are associated with tardive 
dyskinesia—an irreversible movement disorder that has 
increasing incidence in patients on typical antipsychot- 
ics over the course of treatment. Typicals also can cause 
neuroleptic malignant syndrome, an acute syndrome of 
temperature dysregulation, muscle breakdown, and de- 
lirium, which can be fatal. Extrapyramidal side effects, 
movement problems, and cognitive blunting are also 
seen on typical antipsychotics. 

Much excitement surrounded the advent of atypi- 
cal antipsychotics. These medications not only affect 
dopaminergic neurotransmission but also affect a wide 
variety of neurotransmitters, including serotonin, nor- 
epinephrine, and histamine. This expanded coverage 
explains the atypicals’ effects on mood and impulsivity 
in addition to psychotic symptoms. Atypicals have less 
risk of extrapyramidal side effects, tardive dyskinesia, 
and cognitive blunting. However, atypicals can be asso- 
ciated with weight gain and an increased risk of meta- 
bolic syndrome, which includes increased abdominal 
girth, increased triglycerides, and diabetes. 

Results of studies on schizotypal personality dis- 
order support the use of typical and atypical antip- 
sychotics to improve the psychotic elements of the 
disorder, such as ideas of reference, paranoid ide- 
ation, and odd beliefs. Several studies have shown a 
positive response to typical antipsychotics. A study of 
haloperidol showed improvement in psychotic symp- 
toms in patients with schizotypal personality disor- 
der, some of whom also had BPD (Soloff et al., 1986, 
cited in Triebwasser & Siever, 2007). An open-label 
study of olanzapine showed decreased depression and 
psychosis (Keshavan, Shad, Soloff, & Schooler, 2004). 
In a comparison of thiothixene versus haloperidol in 
BPD and schizotypal personality disorder patients, 
thiothixene was superior in derealization, anxiety, 
and depression (Serban & Siegel, 1984, cited in Trieb- 
wasser & Siever, 2007). A further study of thiothixene 
in schizotypal personality disorder and BPD patients 
supported improvements in psychosis, but not depres- 
sion (Goldberg, 1986, cited in Triebwasser & Siever, 
2007). 

Studies with atypical antipsychotics also demon- 
strate favorable results for schizotypal personality dis- 
order. In the only known randomized controlled study 
of schizotypal personality disorder, risperidone led to a 
30% improvement in positive and negative psychotic 
symptoms (Koenigsberg et al., 2003). 

No studies exist for the psychopharmacological 
treatment of paranoid personality disorder or schizoid 


personality disorder. Use of typical and atypical antip- 
sychotics is based on the postulated dopaminergic basis 
of their symptoms. 


Pharmacologic Management 
of Cluster B Disorders 


Cluster B is the dramatic, erratic cluster of personality 
disorders and includes narcissistic personality disorder, 
histrionic personality disorder, borderline personality 
disorder, and antisocial personality disorder. Border- 
line personality disorder, as alluded to before, has com- 
manded the largest amount of attention and research 
due to the nature of these patients’ often life-threatening 
behaviors. Every class of medication has been employed 
in an attempt to improve their outcomes. 

Unlike the neatly analogous symptoms of schizo- 
typal personality disorder to the Axis I schizophrenia 
spectrum disorders, the diagnosis of BPD involves symp- 
toms mimicking mood disorders, psychotic disorders, 
and anxiety disorders, depending on the clinical picture 
of each patient at any given time. Further complicating 
the picture are the frequent comorbid disorders of BPD, 
including eating disorders, anxiety disorders, mood dis- 
orders, and substance abuse and dependence. There- 
fore, again we see that what we are treating and why 
patients are getting better is a bit of an unknown. 

To simplify, clinicians classify the symptoms of BPD 
into clusters: affective instability, cognitive-perceptual 
symptoms, impulsive aggression, and interpersonal 
psychopathology (Soloff, 2000). Affective instabil- 
ity describes the frequent mood swings, labile affect, 
and intense reactions to interpersonal events that are 
likened to bipolar and depressive disorders. Cognitive- 
perceptual symptoms, as previously described, are seen 
as schizophrenia spectrum like, although they are often 
short in duration. In terms of aggression, two types 
are described—hot and cold. Hot aggression is reac- 
tive and impulsive and seems to respond like affective 
instability to medication. Cold aggression is calculated 
and non-emotional and has not responded to biological 
treatments. This concept applies more to antisocial per- 
sonality disorder and will be mentioned shortly. Inter- 
personal psychopathology is not thought to be directly 
affected by medications, but more obliquely modified 
as a result of other symptom improvement. The selec- 
tion of medications follows the delineation of symptoms 
by clusters. 

Antidepressants are the most commonly used medi- 
cations in BPD. Specifically, SSRIs are the most prescribed 
medication and aim to treat depression, impulsivity, sui- 
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cidal and parasuicidal behaviors, and anxiety (Soloff, 
2005). SSRIs increase the amount of serotonin in the pa- 
tient’s brain by inhibiting its reuptake and breakdown 
in neurons. Several facts support the use of SSRIs in 
BPD. First, women with BPD and a history of childhood 
sexual abuse were found to have alterations in their 
serotonergic system (Rinne, Westenberg, den Boer, & 
van den Brink, 2000). Second, low levels of serotonin 
metabolites in the spinal fluid of deceased patients have 
been correlated to more violent or impulsive suicides. 
Thus the behaviors of and historical facts about BPD 
patients imply a serotonin derangement that would be 
helped by an SSRI. Early studies showing improvement 
in symptoms in BPD employed fluoxetine and sertraline 
(Soloff, 2005). Interestingly, failure of one SSRI does not 
predict failure of other SSRIs; therefore multiple SSRIs 
should be tried before another class of antidepressants 
is tried. Also, high doses over longer treatment courses 
result in more success. Anger appears to improve with 
fluoxetine independently of improvements in depres- 
sion (Salzman et al., 1995). Improvements in impulsiv- 
ity can occur as quickly as the first week, although full 
efficacy for depression and anxiety is expected during 
the fourth to sixth week of treatment. In addition, the 
improvement in impulsivity occurs independently of 
any improvements seen in the other symptoms. As the 
side effects of SSRIs—gastrointestinal upset, headache, 
anxiety, insomnia, sexual dysfunction—are relatively 
mild (although, at times, quite upsetting!), an SSRI ap- 
pears to be the obvious first- and second-line choice for 
BPD with symptoms of depression, anxiety, anger, or 
impulsivity. 

Very little research has been conducted on BPD and 
the serotonin-norepinephrine reuptake inhibitors, which 
include venlafaxine and duloxetine; only venlafaxine 
has had a trial demonstrating decreased depression and 
self-injury (Markovitz, 1995, cited in Blais, Smallwood, 
Groves, & Rivas-Vasquez, 2008). Both work by inhib- 
iting the reuptake and breakdown of both serotonin 
and norepinephrine, resulting in an increase in their 
concentrations in the brain. No trials were found with 
duloxetine in BPD, although it is indicated for major de- 
pressive disorder and generalized anxiety disorder and 
could be used to treat these comorbid conditions. 

Monoamine oxidase inhibitors (MAOI) are anti- 
depressants that work by permanently inhibiting the 
enzyme monoamine oxidase, which breaks down sero- 
tonin and norepinephrine as well as other neurochemi- 
cals, such as tyramine. These medications are older and 
were found to be particularly helpful in atypical depres- 
sion. The symptoms of atypical depression, in contrast 
to the neurovegetative symptoms of typical depression, 
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include increased eating, increased sleeping, leaden 
feelings, and sensitivity to criticism. (Typical depres- 
sion manifests with anorexia and insomnia.) Not sur- 
prisingly, MAOIs have been shown to help BPD patients 
who have atypical depression. No effect of MAOIs is 
noted on BPD patients without atypical depression. Use 
of MAOIs in general has been limited due to very dan- 
gerous potential side effects. The inhibited metabolism 
of tyramine can lead to a “hypertensive crisis” causing 
patients to go to the ER with spiking blood pressures 
and risks of stroke or heart attack. Ingestion of foods 
containing tyramine, such as aged cheeses and wines, 
must be avoided. Interestingly, Emsam, a newer formu- 
lation of the MAOIs, is an old MAOI in a patch worn on 
the skin instead of a pill. At the starting dose, which 
is often powerful enough for treatment, these dietary 
restrictions are not necessary. Taking away the strict di- 
etary rules of the old pills may allow Emsam to make 
the MAOI mechanism of action more accessible to pa- 
tients, although no studies exist for treatment of BPD 
patients at this time. 

Tricyclic antidepressants are not recommended for 
BPD patients due to their side effect potential and a 
negative trend in the literature. Tricyclic antidepressants 
inhibit the reuptake and metabolism of serotonin and 
norepinephrine, with each medication affecting these 
neurotransmitters differently. The use of these medi- 
cations is hindered by side effects including drops in 
blood pressure and heart arrhythmias. In fact a 10-day 
supply of a tricyclic antidepressant taken in overdose 
can lead to death. Not the best medication to have in 
your possession if you have intermittent and impulsive 
suicidal thoughts! This huge risk might be palatable if 
these medications produced impressive results, but the 
studies are predominantly negative; one study of ami- 
triptyline even demonstrates behavioral activation and 
worsening of BPD patients (Soloff et al., 1986, 1987, 
cited in Triebwasser & Siever, 2007). Thus this category 
of antidepressants is best avoided. 

Cognitive-perceptual symptoms are treated with 
antipsychotics, both typical and atypical. Older stud- 
ies of patients with BPD showed efficacy of typical an- 
tipsychotics for not only psychotic symptoms, but also 
mood symptoms. Chlorpromazine, haloperidol, loxap- 
ine, and thiothixene all have positive studies in BPD pa- 
tients with psychotic symptoms (Triebwasser & Siever, 
2007). Atypical antipsychotics are shown to help with 
psychotic symptoms as well as mood and aggression. 
Risperidone and olanzapine have the best evidence 
and have shown efficacy in studies lasting 6 months 
(Soloff, 2005). A recent study of aripiprazole has also 
demonstrated improvements in obsessive-compulsive 


symptoms, insecurity in social contacts, depression, 
anxiety, aggressiveness/hostility, phobic anxiety, para- 
noid thinking, and psychoticism scales (Nickel et al., 
2006). In addition, quetiapine has had some positive 
case reports of decreased self-injury (Hilgar, Barnas, & 
Kasper, 2003, cited in Markovitz, 2004). Increasing 
severity of the patient’s symptoms predicts more pro- 
nounced response to an antipsychotic. 

Clozapine, the first atypical antipsychotic, has 
shown impressive results but is plagued by serious po- 
tential side effects. Clozapine was used in a study of 
BPD patients all of whom had comorbid psychotic dis- 
orders. Clozapine was found to decrease self-mutilation 
(Chengappa, Ebeling, Kang, Levine, & Parepally, 1999). 
Several dramatic case reports of miraculous recovery 
are cited. However, clozapine is associated with a rare 
but fatal drop in white blood cells and requires weekly 
blood draws for 6 months followed by every other week 
for the entire treatment course. Considering the non- 
compliant behaviors of BPD patients, usage of clozap- 
ine should be limited to severe cases. 

Mood stabilizers can treat the affective instabil- 
ity and impulsive aggression of BPD patients. In fact, 
atypical antipsychotics are also mood stabilizers and 
are all indicated in the treatment of mood disorders in 
addition to psychotic disorders. Other mood stabilizers 
include the anticonvulsants and lithium. The anticon- 
vulsants are all medications approved first for seizure 
disorders, but later found to help with bipolar disorder 
symptoms. The understanding of this usage is that the 
same neural pathways mediating seizures may medi- 
ate impulsive aggression and affective instability. Some 
clinicians compare the “rage attacks” of BPD patients to 
seizures, and some comment on the resemblance of the 
derealization/depersonalization/hallucinations of BPD 
to temporal lobe epilepsy. Despite these hypothesizes, 
most BPD patients have normal EEGs. 

Anticonvulsants investigated in the treatment of 
BPD include carbamazepine, divalproex, topiramate, 
and lamotrigine. The use of carbamazepine has shown 
mixed results—a positive result was obtained in pa- 
tients with a history of behavioral dyscontrol (Gardner & 
Cowdry, 1986, 1988, cited in Soloff, 2005). Another 
study that did not select subjects specifically with be- 
havioral dyscontrol did not produce convincing results 
(De La Fuente, 1994, cited in Soloff, 2005). This discrep- 
ancy emphasizes that some medications only work for 
patients with specific symptom clusters. Divalproex im- 
proved agitation, anxiety, irritability, and impulsive ag- 
gression in open-label trials (Wilcox, 1995; Stein, 1995, 
cited in Soloff, 2005). Another divalproex trial with 
significant findings used BPD patients with comorbid 


bipolar 2 disorder. The medication improved irritabil- 
ity, anger, and relationship status, but conclusions are 
limited due to the comorbidity of all subjects (Franken- 
burg & Zanarini, 2002). Placebo-controlled trials of topi- 
ramate in BPD patients show significant decreases in 
anger scales (Nickel, 2004, 2005, cited in Triebwasser & 
Siever, 2007). Lamotrigine, as well, has some case re- 
ports of effectiveness and a study demonstrating sig- 
nificant changes in anger scales (Tritt, 2005, cited in 
Triebwasser& Siever, 2007). Despite scant evidence, it 
should still be considered for use due to its relatively 
mild side effect profile (not excluding the rare risk of a 
quite serious rash.) 

Lithium’s mechanism of action is not well un- 
derstood although its interaction with several neural 
pathways is thought to be responsible for the dramatic 
improvements in affective instability witnessed since 
the early 1900s. Lithium has also been found to be help- 
ful in impulsive aggression and is used in studies of jail 
inmates to decrease aggression or noncompliance, as 
discussed later. In BPD patients, one study comparing 
lithium and a tricyclic antidepressant led to results of 
patients improving more on lithium, according to their 
therapists (Links et al., 1990, cited in Soloff, 2005). 
However, patient self-reports did not report substantial 
improvement. An obvious problem with a self-report 
in a BPD patient is the preexisting difficulties with 
self-perception, which could color his or her answers. 
Again, concerns about overdose exist due to lithium’s 
narrow range between therapeutic and toxic levels and, 
therefore, may limit its usefulness. 

Although not a primary symptom cluster, BPD pa- 
tients certainly exhibit sporadic and severe anxiety. Anx- 
iolytics such as the benzodiazepines have been used to 
help treat acute attacks of anxiety. Studies of alprazolam 
led to such pronounced behavioral disinhibition that 
trials were terminated early (Gardner et al., 1985, cited 
in Soloff, 2005). Clonazepam, however, has been used 
with some improvements in anxiety, impulsivity, and 
violent outbursts in BPD (Soloff, 2005). Overall benzo- 
diazepines are mainly used in the hospital, as clinicians 
are nervous to supply such an addictive medication to 
a BPD patient for home use. Buspirone, which is a non- 
addictive anxiolytic, seems a reasonable option as well, 
but no studies for treatment of BPD exist. 

Several other agents are briefly discussed in the lit- 
erature. The use of opioid antagonists is associated with 
decreased self-mutilation in autistic children. Based 
on this finding, opioid antagonists have been used for 
self-injurious behavior in BPD with some success. Fur- 
thermore, one study demonstrated less dissociation (a 
symptom of BPD) with naltrexone (Bohus et al., 1999). 
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Omega-3 fatty acids have been touted by many sources 
as helping mood disorders. One study of these supple- 
ments demonstrated improvements, but the improve- 
ments occurred for the active compound as well as the 
placebo groups (Zanarini, 2003, cited in Triebwasser & 
Siever, 2007). Still, the harmless nature of these supple- 
ments makes them an attractive adjunct. 

Several studies document the use of medication 
in the treatment of antisocial personality disorder. Al- 
though these patients present less to emergency rooms 
in self-inflicted despair, overcrowded prison systems 
are an homage to the difficulties our society faces at 
the hands of these patients. The criminal activities of 
antisocial patients, who are unencumbered by social 
conscience, lead to high rates of violence and finan- 
cial losses. Medication studies have focused on at- 
tempts to decrease the impulsive aggression of these 
patients. One study of inmates with aggression showed 
that phenytoin, an anticonvulsant, decreased their ag- 
gressive acts; however, a follow-up study differentiat- 
ing between hot and cold aggression stressed that cold 
aggression was unchanged (Barratt, 1991, 1997, cited 
in Triebwasser & Siever, 2007). Another study demon- 
strated improvements in aggressive acts in patients on 
lithium (Sheard, 1971, cited in Triebwasser & Siever, 
2007). A case report of decreased aggression and im- 
proved work functioning after treatment with risperi- 
done adds an additional option for treatment (Hirose, 
2001.) These studies demonstrate the difficulty defin- 
ing subject populations, as the authors use inmates or 
aggressive inmates, who may or may not fulfill criteria 
for a diagnosis of antisocial personality disorder. Still, 
given the societal costs, research into treatment of this 
condition is critical and the generalization of study re- 
sults in the face of a desperate need to decrease vio- 
lence is understandable. 

No studies on histrionic or narcissistic personality 
disorder exist in the literature. 


Pharmacologic Management 
of Cluster C Disorders 


Cluster C is the anxious, avoidant cluster of personality 
disorders and includes OCPD, dependent personality 
disorder, and AVPD. These disorders are postulated to 
be related biochemically to the Axis I anxiety disor- 
ders, although recent research into OCPD suggests it 
may not be as closely related to the Axis I obsessive- 
compulsive disorder as originally thought. Still, abnor- 
mal serotonin neurotransmission is strongly implicated 
in these disorders. In a placebo-controlled trial of an 


544 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


MAOI in patients meeting criteria for social phobia, 
many of whom also met criteria for AVPD, two-thirds 
of patients no longer met criteria for AVPD at the end 
of the trial (Fahlen, 1995, cited in Triebwasser & Siever, 
2007). This study illustrates some of the difficulties pre- 
viously pointed out in personality disorder research. 
Discerning the boundary between social phobia and 
AVPD is difficult, and this trial includes patients diag- 
nosed with both. The improvement in AVPD symptoms 
may be direct medication effect on temperament, or 
medication effect on the social phobia, which leads to 
an atmosphere of decreased anxiety and stress, termi- 
nating in a decreased expression of the traits of AVPD. 
Thus, the extrapolation of treatment of AVPD from this 
study must proceed cautiously. 

No studies are available on obsessive-compulsive 
personality disorder or dependent personality disorder. 
Antidepressants affecting serotonin are favored to treat 
these disorders. 


ECT AND PERSONALITY DISORDERS 


Due to the chronic and difficult nature of personality 
disorders, clinicians may be desperate and feel elec- 
troconvulsive treatment (ECT) might offer some relief 
for patients. However, it is widely accepted that ECT 
should not be used for PDs as a primary treatment due 
to the difficulty defining progress as well as the con- 
tribution of psychological factors that are unlikely to 
change with ECT. Some studies have shown that pa- 
tients with Axis I disorders and comorbid PDs have 
less improvement of their Axis I pathology with ECT 
than those without this comorbidity, although not all 
results support that hypothesis. Still, it appears that 
Axis II pathology may make ECT less likely to succeed 
in some outcome measures. Most concerning is the 
path of using ECT in the hopes of changing personality 
traits instead of modulating Axis I pathology. Excessive 
amounts of ECT would be likely in PDs as a result of 
minimal improvement, and side effects, such as mem- 
ory loss, could develop. 


CONCLUSIONS 


Overall, the emerging research on medication manage- 
ment of personality disorders, which grows from the 
body of imaging and genetic studies, appears promis- 
ing. Improvements in some of the targeted clusters of 
symptoms lead to better functioning and decreased 
negative behaviors. However, the question remains 
whether personality itself can be permanently altered 


by medication. The treatment of PDs can presently be 
conceptualized through three recognized progressive 
levels of care. In medical practice, physicians describe 
primary, secondary, and tertiary prevention or care. 
Primary prevention describes all the treatments and 
suggestions that physicians make in order to prevent 
a person from developing a disease. Secondary preven- 
tion refers to physicians’ additional care of patients with 
risk factors or early signs of disease, but no chronic 
symptoms. Lastly, tertiary care refers to the treatment of 
patients who have already succumbed to disease. Mark- 
ovitz, (2004) suggests that personality disorders may, at 
least for now, have to be seen as requiring tertiary care. 
Their treatment should aim to preserve as much func- 
tion and optimize as many abilities and relationships 
as possible. While this outlook may seem bleak, the 
current view has developed through our understanding 
of the complexity of these disorders and frustration at 
the chronicity of these patients’ difficulties. Hopefully 
we can move toward a model of primary prevention as 
more is learned about the genetics, epidemiology, and 
neurophysiology of these disorders. 
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RESOURCES 


The Menninger Clinic 

2801 Gessner Dr. 

Houston, TX 77080 

Phone: (800) 351-9058 
http://www.menningerclinic.com 


National Education Alliance for Borderline 
Personality Disorder 

P.O. Box 974, Rye, NY 10580 

Phone: (914) 835-9011 

neabpd@aol.com 
http://www.borderlinepersonalitydisorder.com 


Behavioral Tech, LLC (DBT training materials) 
http://www.behavioraltech.org 


National Alliance on Mental Illness 
2107 Wilson Blvd, Ste. 300 
Arlington, VA 22201-3042 

Phone: (800) 950-6264 
http://www.nami.org 


Borderline Personality Disorder Resource Center at New 
York-Presbyterian Hospital has as very good DVD, “Back From the 
Edge” A landmark documentary-style short film. 


Tourette syndrome (TS) is a neuropsychiatric disorder 
with childhood onset. The condition is characterized by 
semivoluntary movements and sounds. The tics them- 
selves are not a significant problem for many people 
with TS, and in fact, in most children the tics largely 
resolve in early adulthood. TS patients often exhibit 
other symptoms, including obsessions, attention deficit, 
hyperactivity, emotional dyscontrol, learning difficul- 
ties, and neuropsychological deficits involving prefron- 
tal function, that often contribute to morbidity more 
than tics. Although TS is highly hereditary, identifying 
specific genes that contribute to its manifestation has 
been difficult, and TS is now thought to be inherited 
in a complex polygenic manner. Structural and func- 
tional neuroimaging studies have implicated the cortico- 
striato-thalamo-cortical circuitry, with evidence of striatal 
hyperdopaminergicity, while neurophysiological stud- 
ies have suggested an inhibitory deficit affecting the 
motor system. Treatment of TS patients is often focused 
on comorbidities, including learning disabilities, where 
psychological testing can be invaluable. Education and 
reassurance are often a sufficient intervention for tics. 
Specific interventions for tics include behavioral ap- 


Tourette Syndrome: 
A Model of integration 


Elia Abi-Jaoude 

David Kideckel 

Robyn Stephens 

Myriam Lafreniere-Roula 
Judith Deutsch 

Paul Sandor 


proaches, namely, habit reversal training, as well as 
pharmacological treatment, mainly with dopamine an- 
tagonists and alpha-2 agonists, though benefits should 
be weighed against potential adverse effects. Thus, the 
evaluation and treatment of TS are best carried out 
through the use of a multidisciplinary approach in an 
integrated clinical setting. 


INTRODUCTION 


TS is a familial neurodevelopmental disorder with 
childhood onset that manifests with involuntary move- 
ments and sounds. The first case was reported by 
Itard (2006) and the first series of cases was published 
by George Gilles de la Tourette in 1865 (Gilles de la 
Tourette, 1885), which prompted his mentor Charcot to 
give the disorder its eponymous name. This complex 
disorder presents with a combination of involuntary 
behaviors in the context of otherwise normal neurologi- 
cal functioning. Although not considered a part of the 
core symptoms, a variety of psychiatric and psychologi- 
cal symptoms such as attention-deficit/hyperactivity 
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disorder, obsessive-compulsive disorder (OCD), anxi- 
ety, anger control problems, and learning disabilities 
are frequently associated with TS. The clinical impact 
of TS typically extends beyond the patient and symp- 
toms may affect relationships with family members and 
influence the educational and work milieu. This is more 
often the case in the presence of one or more comorbid 
conditions. Ideally, a multidisciplinary approach is nec- 
essary in order to provide an appropriate assessment 
and intervention for more complex patients. Margaret 
Mahler’s formulation of TS, written in 1949, is still ac- 
curate: “While we believe we are dealing with an under- 
lying organic pathology of the central nervous system, 
this somatic nucleus is acted upon and activated by 
psychodynamic forces” (Mahler, 1949). The evidence 
that has accumulated since then supports this view, as 
we shall outlined in this chapter. Until recently, TS was 
considered a rare disorder; however, we now know that 
1%-3% of an average high school population has TS, as 
recently demonstrated by Robertson (2003). It is there- 
fore clear that physicians and psychologists encounter 
a significant number of patients with TS, although they 
often do not present with tics as the first or even the 
main complaint. 

We aim to provide in this chapter an integrated 
multidisciplinary approach to assessment and manage- 
ment of this common neuropsychiatric disorder. Case 
vignettes will be presented to illustrate the didactic sec- 
tions. In addition, we will review the research studies 
on the neurobiology of TS. 


CLINICAL GUIDE OUTLINE 


Assessment Procedures and Instruments 


TS manifests with involuntary movements and sounds, 
which are in principle detectable in an office setting 
during interview and examination. One needs to be 
aware that patients have the ability to suppress tics to a 
variable extent, sometimes for a few minutes, but often 
for much longer. The examiner needs to employ pe- 
ripheral vision, since patients commonly suppress tics 
until the examiner in not looking at them directly, for 
example, while the examiner is taking notes. Similarly, 
the examiner needs to be alert to signs of suggestibility; 
in other words, when asking about specific tics, one 
should note whether the patient exhibits the tic shortly 
after it was mentioned. It is useful to employ one of 
the tic severity rating instruments, for example, the Yale 
Global Tic Severity Scale (YGTSS; Leckman et al., 1989) 


that can serve both as a semi-structured guide to the 
assessment of tics and provide a means of recording 
the severity. There are several other tic severity rat- 
ing scales, but none is as widely used as the YGTSS. 
The advantages and shortcomings of the various scales 
have been reviewed by Walkup, Rosenberg, Brown, and 
Singer (1992). 


Diagnostic Criteria 


Following are the diagnostic criteria for TS, according 
to the fourth edition text revision of the Diagnostic and 
Statistical Manual of Mental Disorders (2000): 


Both multiple motor and one or more vocal tics have 
been present at some time, although not necessar- 
ily concurrently. (A tic is a sudden, rapid, recur- 
rent, nonrhythmic, stereotyped motor movement or 
vocalization.) 


The tics occur many times a day (usually in bouts) 
nearly every day or intermittently throughout a pe- 
riod of more than 1 year, and during this period there 
was never a tic-free period of more than 3 consecu- 
tive months. 


The onset is before age 18 years. 


The disturbance is not due to the direct physiological 
effects of a substance (e.g., stimulants) or a general 
medical condition (e.g., Huntington’s disease or post- 
viral encephalitis). 


Differential diagnosis for TS includes seizure disorder, 
dystonia, ataxia, and tardive dyskinesia. 


Screening for Comorbid 
Disorders and Behaviors 


Although many cases of TS do not come to medical at- 
tention, the ones that present in medical offices often 
struggle with additional behavioral problems. The data 
from the general practice setting is not available; how- 
ever, Freeman, Fast, Burd, Kerbeshian, Robertson, and 
Sandor (2000) published observations regarding 3,500 
cases in various specialty clinics across the globe. Ap- 
proximately 60% of the sample met diagnostic criteria 
for ADHD and 30% met criteria for obsessive-compulsive 
disorder. Anger control problems were present in about 
one-third of the cases. Sleep problems and anxiety were 
a complicating factor in 25% of cases each. Clinical as- 
sessment must include screening for common behavioral 
disorders. In addition, learning disorders, fine and/or 


gross motor coordination problems, and speech abnor- 
malities are present with increased frequency and must 
therefore be included in the screening process. Expertise 
from several disciplines, including psychology, speech 
pathology, and occupational therapy, must complement 
a medical and psychiatric assessment if all the above po- 
tential problems are to be detected, diagnosed, and ad- 
dressed with appropriate interventions. 


Investigations 


A typical presentation, which includes a typical grad- 
ual onset of simple motor tics usually around the face, 
head, and neck with phonic simple tics following some 
months or years later, requires no investigation. Sud- 
den onset of severe, simple, and complex tics, especially 
if accompanied by a history of simultaneous onset of 
obsessive-compulsive symptoms starting in the pre- 
pubertal period raises the possibility of PANDAS. This 
is not an easy diagnosis to make. One needs to obtain 
evidence of documented streptococcal infection within 
a few weeks prior to onset of symptoms (i.e., a positive 
throat culture combined with an appropriate antibody 
profile based on serial antibody titers). 


Medication-Related investigations 


Baseline investigations that include liver enzyme pro- 
file, glucose, lipid profile, hematology, and EKG are 
recommended before pharmacological treatment com- 
mences. It is also necessary to monitor weight and 
height in order to detect early any departure from nor- 
mal (or baseline) BMI. 


Learning 


When learning disabilities are suspected based on un- 
even performance in different subjects, psychoedu- 
cational or more comprehensive neuropsychological 
testing is required to determine the specific profile of 
strengths and weaknesses. Such information is invalu- 
able in developing an individualized education plan 
and can be also very useful in the selection of an ap- 
propriate psychotherapeutic intervention. 


Patient/Parent Information 
and Resources 


Once the diagnosis has been made, educating patients 
about the nature of their disorder is the next and often 
the most important intervention. Advice offered in the 
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office is often condensed and overwhelming to patients 
and their families. Written materials provide them with 
an opportunity to read and absorb the information at 
their own pace. Reliable information can be found on 
the Web sites of the Tourette Syndrome Foundation of 
Canada (http://www.tourette.ca) and the U.S. Tourette 
Syndrome Association (http://www.tsa-usa.org) with 
regard to diagnosis, treatment, and research. The sites 
also provide assistance locating professionals in various 
communities who are willing to see TS patients. These 
Web sites also offer a wealth of advice on how to deal 
with the education system, workplace, and insurance in 
various jurisdictions. 


Quality of Life 


There have been only a few studies attempting to ex- 
amine how TS patients cope. It appears that tics are 
perceived as diminishing the quality of life by only a 
minority of patients with “pure” TS. The presence of 
OCD, ADHD, and other behavioral or learning problems 
has a much greater impact on the quality of life than tics 
(Bawden, Stokes, Camfield, Camfield, & Salisbury, 1998; 
Stokes, Bawden, Camfield, Backman, & Dooley, 1991; 
Thibert, Day, & Sandor, 1995). Storch, Lack, Simons, 
Goodman, Murphy, and Geffken (2007) measured the 
functional impairment due to tics and non-tic causes 
separately in a group of patients with TS. About 70% of 
the patients were noted to have functional impairment 
due to non-tic causes. There was a moderate inverse 
relationship between quality of life and self-reported tic 
severity in this group of children (Price, Kidd, Cohen, 
Pauls, & Leckman, 1985; Storch, Merlo, et al., 2007). 


NEUROBIOLOGY 


The pathology of Tourette syndrome is not fully under- 
stood. It is generally believed to be a disorder of the 
basal ganglia, although there is also evidence for dis- 
ruptions in cortical processing. Here we will review 
models of basal ganglia organization and discuss the 
possible neuroanatomical basis of tics. 


Basal Ganglia Organization 


The basal ganglia are a group of interconnected nu- 
clei located at the base of the cerebral cortex. They are 
involved in the control and production of movement. 
These nuclei include the globus pallidus, caudate, pu- 
tamen, subthalamic nucleus, substantia nigra, and 
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striatum. The interconnections among these structures 
are complex, and a number of models have been devel- 
oped to describe how basal ganglia dysfunction may 
account for the symptoms of various movement disor- 
ders. The basal ganglia are also part of cortico-striato- 
thalamo-cortical (CSTC) loops, which are involved in 
not only the control of movement but also the process- 
ing of limbic information. The input to the basal ganglia 
from the cortex is through the striatum and subthalamic 
nucleus, and its output through the substantia nigra 
reticulata and internal globus pallidus (GPi). The sub- 
stantia nigra reticulata and GPi project to the thalamus, 
which projects back to the cortex, thus completing the 
CSTC loop. 

Models of basal ganglia organization have been 
developed to help us understand basal ganglia dys- 
function in movement disorders (Gale, Amirnovin, Wil- 
liams, Flaherty, & Eskandar, 2008; Utter & Basso, 2008). 
Briefly, three main models that have been proposed: 
(1) the rate model, (2) the center-surround model, 
and (3) the oscillations model. The rate model (Albin, 
Young, & Penney, 1989; Delong, 1990) is based on the 
existence of two pathways between the cortex and the 
GPi (basal ganglia output). The direct pathway is a di- 
synaptic pathway through the striatum, and the indi- 
rect pathway is a multisynaptic pathway through the 
striatum, external globus pallidus, and subthalamic nu- 
cleus. Striatal neurons involved in each pathway can be 
segregated on the basis of their neurotransmitter con- 
tent and the dopamine receptor type that they express. 
According to the model, hypokinetic disorders such as 
Parkinson’s disease result from overactivity of the GPi 
(i.e. higher firing rates in this nucleus), while hyperki- 
netic disorders result from reduced activity in the GPi. 
Normal voluntary movement would result from a fine 
balance of activity in both pathways, which would fa- 
cilitate desired movement while inhibiting competing 
motor patterns. This model, however, fails to explain 
why ablation or silencing of the GPi alleviates both 
hyper- and hypokinetic symptoms (dyskinesia and par- 
kinsonism, respectively). 

The center-surround model (Mink, 1996) is based 
on differences in the anatomical organization of the 
direct and indirect pathways—that is, that each sub- 
thalamic nucleus neuron excites a large number of 
neurons in the GPi (divergent indirect pathway), while 
striatal neurons inhibit selected subsets of GPi neurons 
(focused direct pathway). According to the model, the 
role of the basal ganglia is to select a specific motor pat- 
tern while inhibiting others, and this is accomplished 
by a center-surround organization of the focused stri- 
atal inhibition. 


Both the rate model and the center-surround model 
assume that information in the basal ganglia resides in 
the firing rates of various nuclei (rate coding). There is 
increasing evidence, however, for the role of temporal 
coding. This evidence comes from findings on synchro- 
nization of discharge within and across basal ganglia 
nuclei and from the presence of oscillatory activity. In 
what may be termed the oscillations model, oscillatory 
activity at specific frequencies is exaggerated or sup- 
pressed in various nuclei, and this accounts for various 
symptoms of movement disorders. For example, there 
is correlative evidence that beta-band oscillations (8-35 
Hz) have an antikinetic effect and there is evidence 
that they are reduced following levodopa treatment in 
Parkinson’s patients correlating with improvements in 
bradykinesia and rigidity (Kuhn, Kupsch, Schneider, & 
Brown, 2006). 

Although each model is supported by evidence, no 
one model has been found to account for all experimen- 
tal findings, and a current view is that it is likely that 
aspects of all three models combine to explain basal 
ganglia circuits. We will now examine how basal gan- 
glia dysfunction may lead to tics. 


Neuroanatomical Basis of Tics 


Several areas of the basal ganglia have been implicated 
in TS by both imaging studies and inference from treat- 
ment that seems to be useful in alleviating symptoms. 
It seems from clinical data that dysfunction in both do- 
paminergic and serotonergic neurotransmission may be 
involved in TS. Indeed, dopamine antagonists suppress 
tics and selective serotonin reuptake inhibitors mitigate 
obsessive-compulsive behaviors, a frequent comorbid- 
ity in TS patients. Brain areas where serotonergic and 
dopaminergic pathways interact have therefore been 
proposed as prime candidates for dysfunction in TS 
(Albin & Mink, 2006). These interconnected regions 
consist of the striatum, substantia nigra, and prefrontal 
cortex. The striatum is of particular interest because it 
has also been implicated in TS from functional imag- 
ing studies and also because tics can also be observed 
in Huntington’s disease, a disease with known striatal 
dysfunction. Imaging studies, both structural and func- 
tional, have also implicated other brain areas such as 
the caudate, thalamus, and related cortical regions. 
Excessive dopamine would lead to the produc- 
tion of unwanted movements through its action on the 
striatum. Dopamine acts on a specific type of striatal 
neurons (medium spiny neurons—MSNs), and its ac- 
tion is either stimulatory or inhibitory, depending 
on whether the MSN expresses D1l-type or D2-type 


dopamine receptors. Dl-expressing MSNs project to the 
GPi and substantia nigra reticulata (direct pathway), 
while D2-expressing MSNs project to the external glo- 
bus pallidus (indirect pathway). Thus, dopamine action 
increases activity in the direct pathway and decreases 
activity in the indirect pathway. Since the direct path- 
way facilitates movement while the indirect pathway 
inhibits movement, this would lead to the expression of 
unwanted movements. 

While excessive dopamine would cause aberrant 
striatal activity, this could also result from changes in 
the membrane properties of striatal neurons, which 
would alter their sensitivity to their inputs (Albin & 
Mink, 2006). According to the center-surround model, 
this would cause unwanted inhibition of the corre- 
sponding basal ganglia output neurons and disinhibi- 
tion to the thalamocortical target, hence the release of 
an unwanted motor pattern. Another possibility is that, 
while normally entrained to synchronized oscillatory 
activity, clusters of MSNs associated with tics would 
become disengaged from this entrainment (Leckman, 
Vaccarino, Kalanithi, & Rothenberger, 2006). Normal 
oscillatory activity in the basal ganglia may play a role 
in the formation of habits as well as in the execution of 
voluntary actions. Abnormal oscillatory patterns could 
be correlated to the development of tics, which may be 
seen as aberrant habits. 


TRANSCRANIAL MAGNETIC 
STIMULATION AS AN INVESTIGATIVE 
AND THERAPEUTIC TOOL 


While deep brain stimulation requires the permanent 
implantation of electrodes in the brain, transcranial 
magnetic stimulation (TMS) is a non-invasive method 
of stimulating neurons. Although deep brain structures 
such as the basal ganglia are not accessible through 
the use of TMS, cortical neurons can be stimulated 
by an induced current generated by a coil placed over 
the skull. TMS can therefore address the presence of 
cortical dysfunction in TS. TMS can be used to probe 
specific neural pathways (single-pulse TMS), to ex- 
amine relationships between cortical regions (paired 
pulse TMS), or as a treatment option (repetitive TMS, 
or rTMS). TMS studies to date have shown the pres- 
ence of cortical hyperexcitability in TS patients (Gil- 
bert, Sallee, Zhang, Lipps, & Wassermann, 2005; Heise 
et al., 2008; Orth, Munchau, & Rothwell, 2008; Orth & 
Rothwell, 2009; Ziemann, Paulus, & Rothenberger, 
1997). Specifically, short interval intracortical inhibi- 
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tion and shortened cortical silent periods have been 
demonstrated. Regarding the use of rTMS as a thera- 
peutic tool, improvement in tics following rTMS has 
been shown but is not specific to stimulation, as there 
was no major effect reported when rTMS was com- 
pared to sham stimulation (Chae et al., 2004; Munchau, 
Bloem, Thilo, Trimble, Rothwell, & Robertson, 2002; 
Mantovani, Leckman, Grantz, King, Sporn, & Lisanby, 
2007; Mantovani, Lisanby, Pieraccini, Ulivelli, Castro- 
giovanni, & Rossi, 2006; Orth et al., 2005). 


NEUROIMAGING 


Although the precise neuropathology of TS has not 
yet been delineated, neuroimaging studies have linked 
this disease with both structural (Peterson et al., 2001; 
Singer et al., 1993) and functional (Fattapposta, Res- 
tuccia, Colonnese, Labruna, Garreffa, & Bianco, 2005; 
Peterson, Skudlarski, et al., 1998) abnormalities involv- 
ing the basal ganglia, thalamus, and cerebral cortex. 
Current models of TS therefore implicate the pathways 
connecting subcortical and cortical areas—the CSTC 
circuit. CSTC circuits are multiple cortical-subcortical 
loops originating from and projecting back to the senso- 
rimotor, orbitofrontal, association, and temporo-limbic 
cortices. Currently, it is unclear how the CSTC circuit 
regulates and initiates behavioral responses in the motor 
cortex. Medical treatment and their effects on TS have 
also substantiated the notion that striatal structures, rich 
in dopaminergic innervation, are a major substrate in 
the etiology of TS. Because typical treatment regimens 
include neuroleptics (e.g., haloperidol, risperidone), 
which are dopamine antagonists, several researchers 
have argued for a dopamine neurochemical hypothesis 
(Leckman & Cohen, 1999). 


Structural Abnormalities 


There is widespread agreement that structural and 
functional brain disturbances exist in TS. These brain 
regions include the basal ganglia, cortical regions, and 
the thalamus. The corpus callosum (CC) may also be 
involved. Singer et al. (1993) performed a volumetric 
magnetic resonance imaging (MRI) study of basal gan- 
glia structures and lateral ventricles on 37 children with 
TS and 18 controls. Significant differences for measures 
of symmetry in the putamen and the lenticular region 
were observed. They also found that virtually all the 
controls (17 right- and 1 left-handed) had a left-sided 
predominance of the putamen, whereas in 13 of 37 TS 
subjects, a right predominance was found relative to 
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controls. In a comparison of TS patients with ADHD 
(n= 18) and without ADHD (n = 19), significant differ- 
ences in the volume of the left globus pallidus and len- 
ticular asymmetry were observed. These data indicate 
that in the TS + ADHD group, the volume of the left glo- 
bus pallidus was significantly smaller than the volume 
of the right, and that lenticular asymmetry was due to 
a greater right-sided predominance in the TS + ADHD 
group. This study is important because it supports the 
notion that the basal ganglia are involved in the patho- 
genesis of TS and, according to the researchers, it also 
suggests that the comorbid problem of ADHD is related 
to changes that differ from those primarily associated 
with tics (Singer et al., 1993). 

Ludolph, Juengling, Libal, Ludolph, Fegert, and 
Kassubek (2006) used voxel-based morphometry with 
MRI and compared 14 TS patients (with and without 
ADHD) to 15 healthy controls, all male. They found that 
TS patients exhibited gray matter volume increases in 
the ventral putamen bilaterally. One can reasonably as- 
sume that their TS patients were indeed pure TS, as 
ADHD was mild in their study sample and they used 
this variable as a covariate in statistical analyses. In a 
different study, Ludolph et al. (2008) found a signifi- 
cantly reduced proportion of amygdalar to total brain 
volume in TS males (mean age 12.6 yrs) compared to 
age-matched controls. However, the reduced amygdalar 
volumes correlated with ADHD symptoms as opposed 
to tic severity. The researchers noted, therefore, that it 
was unclear whether the reduction was due to TS or 
ADHD. 

In one large-scale study, investigators compared 
children (age <18 years) and adults (age >18 years) on 
basal ganglia volumes (Peterson et al., 2003) and also 
found differences. In this study, Peterson et al. (2003) 
measured basal ganglia volumes with MRI in 127 young 
adults or children with TS (average age 18.7 years) and 
130 healthy controls (average age 21 years). They found 
that caudate volumes were significantly smaller in chil- 
dren and adults with TS. They also found that lenticular 
nucleus (globus pallidus and putamen) volumes were 
smaller in adults with TS and in children with TS who 
were diagnosed with comorbid OCD. It is noteworthy 
that 33% of subjects in the TS group had a lifetime di- 
agnosis of OCD, and 27% had a lifetime diagnosis of 
ADHD. 

Thalamic abnormality has been implicated in the 
pathophysiology of TS as well. J.S. Lee, Yoo, Cho, Ock, 
Lim, and Panych (2006) used volumetric MRI to exam- 
ine thalamic volume in TS boys. They assessed 18 boys 
with TS, ages 7-14 years, and 16 healthy controls and 
found that TS subjects had a significantly larger left 


thalamus than did the controls. In contrast, no group 
differences were observed in the right thalamic volume; 
TS subjects also showed a significant reduction in right- 
ward asymmetry in thalamic volume compared with 
the healthy subjects. 

In a previous landmark study, Peterson et al. 
(2001) used MRI to compare 155 TS subjects and 131 
healthy controls on measures of cortical volume (cross- 
sectional study design). The participants consisted of 
177 (61.9%) children (age <18 years) and 109 (38.1%) 
adults (age >18 years). Sixty-two individuals in the TS 
cohort (40%) had a lifetime diagnosis of OCD, and 36 
individuals (23%) had a lifetime diagnosis of combined- 
type ADHD. These researchers also stratified the groups 
by sex. In children with TS, they found that TS boys 
and TS girls had significantly larger dorsal prefrontal 
volumes than controls of the same sex. They also found 
that TS boys had smaller premotor volumes (the pre- 
motor region in this study included the supplementary 
motor area), larger parieto-occipital volumes, smaller 
orbitofrontal volumes, smaller subgenual volumes, and 
larger inferior occipital volumes. This finding is particu- 
larly interesting because the premotor, prefrontal, and 
subgenual regions are collectively involved with the 
planning and execution of normal behaviors, thought to 
be abnormal in TS. TS girls had larger parieto-occipital 
volumes and larger inferior occipital volumes than con- 
trols of the same age. Comparisons between normal and 
TS adults of the same sex indicated smaller dorsal pre- 
frontal volumes in TS women, larger premotor volumes 
in TS men, larger parieto-occipital volumes in TS men, 
and smaller parieto-occipital volumes in TS women. 
Age-specific differences were such that dorsal prefron- 
tal volumes in TS children were larger than those in 
controls, but by mid-adulthood (approximately 30 years 
of age), those volumes were smaller in TS than in con- 
trol subjects. This inverse relationship also held true in 
the inferior occipital regions. Finally, these investigators 
also used the YGTSS to assess tic severity symptoms 
and found that the worst ever tic severity symptoms 
correlated inversely and most strongly with the orbito- 
frontal and parieto-occipital regions (bilaterally), such 
that increasing volumes were associated with fewer 
symptoms. They also noted that positive, albeit weaker, 
associations were seen between tic severity and vol- 
umes of the left sensorimotor and left midtemporal re- 
gions. The group also used a mixed-model analysis to 
investigate their data and found similar results when 
comparing 42 pure TS subjects with controls (i.e., no 
OCD or ADHD). 

In summary, Peterson et al. (2001) showed that 
TS subjects (children and adults) have larger volumes 


predominantly in dorsal prefrontal regions and parieto- 
occipital regions, and smaller inferior occipital volumes, 
than controls. When stratifying by age, they found that 
TS children had larger dorsal prefrontal and inferior 
occipital volumes than control children, but by mid- 
adulthood, the volumes were smaller in TS than in con- 
trol subjects. The dorsal prefrontal volume differences 
were the most statistically significant. 

More recently, a study conducted by Sowell et al. 
(2008) detected cortical thinning in the frontal and pa- 
rietal lobes in TS children. Of note, certain measures 
of tic severity correlated with the degree of thinning in 
corresponding sensorimotor cortical areas. 

Prognostic indicators of TS are useful not only to 
clinicians, but for brain function in general. Due to the 
waxing and waning nature of TS and its general decline 
with age, it would be fruitful to be able to predict the 
severity that TS individuals will exhibit in adulthood 
versus childhood. In fact, Bloch, Leckman, Zhu, and Pe- 
terson (2005) conducted a longitudinal study consisting 
of 43 children with TS in which clinical status and basal 
ganglia volumes were measured on MRI before age 14 
(average age 11.4 years). Follow-up clinical assessments 
were conducted after age 16, an average of 7.5 years 
later. These investigators found that total volumes of 
the caudate (right + left) measured in childhood with 
the YGTSS correlated inversely with the severity of tics 
at the time of follow-up, such that smaller caudate vol- 
umes predicted worse tic severity. While these data do 
provide compelling evidence for neurologic predictors 
of TS in adulthood, the results may be confounded by 
the fact that 35% of this TS population also had OCD 
and 19% had ADHD. Interestingly however, total cau- 
date volume also correlated inversely with the severity 
of OCD symptoms at follow-up, as per the CY-BOCS. 

Further support for the finding that caudate vol- 
umes are inversely correlated with tic severity comes 
from a previous study by Hyde, Stacey, Coppola, Han- 
del, Rickler, and Weinberger (1995), in which investiga- 
tors performed morphometric analyses of MRIs of 10 
monozygotic twin pairs discordant for severity of TS but 
concordant for the presence of tic disorders (mean age = 
16.3 years). They found that right caudate volumes were 
slightly but significantly reduced in the more severely 
affected twins as a group compared with the less af- 
fected twin group (mean difference = 6%). Most of this 
difference was attributable to volume reduction in the 
anterior right caudate, which was smaller in the more 
severely affected twin in 9 of 10 twin sets. Furthermore, 
the mean volume of the left lateral ventricle was also 
found to be 16% smaller in the more severely affected 
twins than in the less severely affected twins. 
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Several studies measuring CC size in TS have either 
shown decreased total CC area (79% males; Peterson, 
Leckman, Duncan, et al., 1994), increased regional CC 
measurements (82% males in Baumgardner et al., 1996; 
65% males in Moriarty, Varma, Stevens, Fish, M., Trim- 
ble, & Robertson, 1997), or no differences in CC area 
or its subregions (100% female; Mostofsky, Wendlandt, 
Cutting, Denckla, & Singer, 1999). More recently, a dif- 
fusion tensor imaging! study indicated that the CC in TS 
children (20 subjects, 100% male) showed less direc- 
tional organization (lower fractional anisotropy values) 
than the CC in control children within five subregions 
of the CC (Plessen et al., 2006). Although this study 
included TS subjects with and without ADHD and/or 
OCD, similar results were obtained even when these co- 
morbidities were controlled for. 

In a more recent diffusion tensor imaging study, 
Kideckel, Lobaugh, McAndrews, Protzner, Mikulis, Gib- 
son, et al. (in press) found no differences between pure 
and mild TS adults and healthy age-matched controls 
when comparing the CC, as well as the internal and 
external capsules. 


Functional Abnormalities 


Neural Correlates of Tic Suppression 
and Generation 


Tics are thought to arise from anatomical and func- 
tional disturbances in the CSTC circuit. Peterson, Skud- 
larski, et al. (1998) were the first investigators to use 
functional MRI (fMRI) to study TS. This group studied 
22 adults with TS, using fMRI during tic suppression. 
Subjects were compared during periods of voluntary tic 
suppression and spontaneous expression of tics. These 
investigators found changes in signal intensities in the 
basal ganglia, thalamus, and cortical regions. Specifi- 
cally, they found that tic suppression was associated 
with increased signal intensities in the right frontal cor- 
tex and right caudate nucleus, and this in turn was as- 
sociated with decreases in the subcortical activity of the 
globus pallidus, putamen, and thalamus. The magni- 
tude of neuronal activity in the basal ganglia (including 
the right caudate nucleus) and thalamus was inversely 
correlated with tic severity. 

In an event-related study by Bohlhalter et al. (2006), 
evidence was brought forward suggesting that paralim- 
bic and sensory association areas are involved in the 
generation of tics. In this study, 10 TS patients were 
examined while spontaneously displaying a number 
of simple motor and vocal tics, including eye blinking, 
nose twitching, grimacing, abdominal tensing, wrist 
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and arm stretching, coughing, snoring, grunting, and 
barking. Brain activity was measured with fMRI at two 
time points: 2 s before tic onset (chosen to represent 
premonitory urge) and at tic onset. According to Bol- 
halter et al., this time window was chosen due to the 
fact that neural activity associated with self-generated 
movements, most notably in medial premotor areas, 
precedes activation of primary motor areas by this 
interval, on average. Interestingly, these investigators 
observed that in the comparison of the aforementioned 
conditions, the most significant increased cortical ac- 
tivations occurred in the supplementary motor area 
(SMA) bilaterally, lateral premotor areas, and parietal 
operculum, bilaterally, prior to tic onset. Much less 
activation in these regions was observed at tic onset, 
whereas more activity was seen in the cerebellum and 
sensorimotor areas. Furthermore, exclusive activa- 
tion was observed at tic onset in the superior parietal 
lobules, bilaterally, and the left dorsolateral prefron- 
tal cortex. At tic onset, significant activations of the 
substantia nigra were also detected bilaterally, as well 
as scattered motor cortex activation, both of which 
were not present during the premonitory urge condi- 
tion. Similarly, ventrolateral parts of the thalamus also 
showed significant activations 2s prior to tic onset that 
were not present at tic onset. Additional activations 
prior to tic onset included paralimbic areas, including 
bilateral anterior cingulate cortex, insula (BA 13), and 
posterior putamen, bilaterally. These areas were less 
marked at tic onset. To summarize, Bohlhahter et al.’s 
results suggest that sensory association areas as well 
as paralimbic areas are important in the generation 
of tics. 


Motor Function Is Abnormally Organized 
in Tourette Syndrome 


Biswal et al. (1998) used fMRI to study activation in the 
sensorimotor cortex and SMA in TS patients. These in- 
vestigators employed a bilateral finger-thumb exercise, 
which consisted of repeated, self-paced rapid rhythmic 
bilateral appositions of the thumb and first finger in re- 
sponse to a cue from the experimenter. Activated pixels 
in the sensorimotor cortex region and SMA were ana- 
lyzed by the investigators. They found that the regions 
activated in TS patients and control subjects were simi- 
lar; however, in the TS patients, the number and the 
dispersion of the activated pixels were greater, suggest- 
ing abnormal cerebral activation in TS. 

In a different study, Serrien, Nirkko, Loher, Lovblad, 
Burgunder, and Wiesendanger (2002) also found abnor- 


mal cortical activation patterns in TS with fMRI. Al- 
though the findings of this study are in the opposite 
direction to those of Biswal et al. (1998) in terms of 
cortical activation patterns, they nevertheless indicate 
an altered activation in the TS population compared to 
control subjects during motor movements. Importantly, 
Biswal et al. and Serrien et al. employed different behav- 
ioral paradigms. Briefly, Serrien et al’s method had sub- 
jects grasping a plastic bottle filled with water between 
the thumb and the other fingers of each hand in an axial 
direction. The objects were held in a stable position and 
rested on the subjects’ legs (baseline condition). During 
the motor tasks, the bottles were lifted vertically 10 cm 
and moved approximately 30° in the sagittal plane. In 
controls, these investigators’ data revealed bilateral cor- 
tical activation patterns in the comparison of baseline 
and motor tasks: primary sensorimotor cortex (BA 4, 
3, 2, 1), premotor cortex, SMA, and anterior cerebel- 
lum. In TS patients, however, only the primary sen- 
sory areas (bilateral sensorimotor cortex and anterior 
cerebellum) were significantly activated from baseline. 
Greatly reduced activation was also a feature of the TS 
group in the premotor cortex and SMA, as well as in the 
basal ganglia and thalamus. The researchers, however, 
did not specify which basal ganglia structures featured 
reduced activation. Serrien et al. suggested that the 
increased activation of secondary motor areas during 
baseline conditions observed in TS patients was due to 
the premonitory urge phenomenon. 

Another study addressing voluntary movements 
with fMRI in one male TS patient found that he dis- 
played a different activation pattern than the control 
subject. Fattapposta et al. (2005) described a 24-year- 
old man with childhood onset of involuntary move- 
ments and stuttering that became increasingly marked. 
This patient’s neurological examination showed multi- 
ple motor and vocal tics, coprolalia, echolalia, and ritu- 
als. The patient was evaluated with neurophysiological 
tests, EEG, and MRI, all of which were normal. He was 
compared with an age-matched control subject on a 
motor task (blocked design) that consisted of a repeti- 
tive, bilateral tapping of the index finger (“usual”) com- 
pared with the little finger (“unusual”) in two separate 
block designs of 30 s, alternated with a 30 s rest period, 
a total of 5 times for each paired block. The TS patient 
was instructed to perform the movement as quickly as 
he could. Fattapposta et al. found activated voxels in 
the premotor cortex and SMA in both subjects. In the TS 
patient, no significant fMRI differences were observed: 
premotor cortex and SMA were activated during both 
the usual and unusual tasks. By contrast, the control 


subject showed significantly increased premotor cortex 
and SMA activation during the unusual task, and pre- 
motor cortex activity was more evident than SMA activ- 
ity during the usual task. These investigators suggested 
that the increased SMA activity during both movements 
in the TS patient “may reflect the use of more cerebral 
cortex to perform a voluntary motor task” (Fattapposta 
et al., 2005, p. 272). 

In a recent study, Kideckel, Lobaugh, McAndrews, 
Protzner, Mikulis, and Sandor (in press) used fMRI to 
compare finger tapping in pure TS and age- and sex- 
matched health controls. These investigators observed 
that a number of brain regions in the CTSC circuit, 
including BA22, BA6, BA24, BA40, BA9, and the left 
cerebellum, were differentially recruited by TS patients 
during finger tapping. In a few regions, the TS patients 
only weakly distinguished between rest and tapping 
(e.g., BAG); in other regions they showed much stron- 
ger discrimination (e.g., BA9, left cerebellum); and in 
others, activity patterns were actually opposite to those 
shown by controls (e.g., BA40). 


Positron Emission Tomography 


To date, many authors have argued in support of the 
dopamine theory of TS. This theory relies on indirect 
evidence of the effects that dopaminergic agonists and 
antagonists have on symptomatic relief or exacerbation 
of tics in TS. 

Positron emission tomography (PET), either of cere- 
bral glucose metabolism using ['%F] fluorodeoxyglucose 
or of cerebral blood flow using [0O] H,O, is another 
imaging technique that has been used to investigate 
TS. PET can scan the brain on a higher anatomic level 
of resolution than MRI (Frey & Albin, 2006). Whereas 
fMRI can investigate task-specific activations, PET ex- 
amines the brain at rest and can target specifically de- 
fined neurons. By correlating regional metabolic rates 
for glucose, PET can be used to characterize networks 
of regions that may be affected in a neuropsychiatric 
disease. PET can also be used to target disorganized 
transsynaptic activity in patient populations (Clark, 
Kessler, Buchsbaum, Margolin, & Holcomb, 1984; Hor- 
witz, Duara, & Rapoport, 1984; Horwitz et al., 1991). 

In the first of three studies, Braun et al. (1993) com- 
pared 16 drug-free patients with TS and 16 age- and 
sex-matched normal volunteers. They found that TS pa- 
tients exhibited decreased metabolic rates in paralimbic 
and ventral prefrontal cortices, particularly in orbitof- 
rontal, inferior insular, and parahippocampal regions 
and in subcortical regions, including the ventral stria- 
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tum (nucleus accumbens/ventromedial caudate) and 
the midbrain. They suggested that “an altered relation- 
ship between limbic-related regions of the cortex and 
striatum and cortical regions involved in the initiation 
of movement may play a role in the pathogenesis of this 
illness” (Braun et al., 1993, p. 277). In the next study, 
Braun and colleagues (1995) found that cognitive and 
behavioral features commonly associated with TS (e.g., 
obsessions and compulsions, impulsivity, coprolalia, 
self-injurious behavior, echophenomena, depression, 
and attentional and visuospatial dysfunction) were cor- 
related with increases in metabolic activity in the frontal 
cortices. In the third study, Jeffries, Schooler, Schoen- 
bach, Herscovitch, Chase, and Braun (2002) found sig- 
nificant connectivity differences in the ventral striatum 
in TS versus controls. They also found changes in other 
brain areas, most notably the primary motor areas, so- 
matosensory association areas, and insula. 

Lerner et al. (2007) used [10] H,O PET and com- 
pared nine TS patients with nine matched control partic- 
ipants during tic release states (in TS) and rest states (in 
controls). During tic release in TS, they found robust ac- 
tivation of cerebellum, insula, thalamus, and putamen. 

In a recent study, Wong et al. (2008) measured the 
density, affinity, and brain distribution of dopamine D, 
receptors, dopamine transporter binding potential, and 
amphetamine-induced dopamine release (DA,,,) in 14 
adults with TS and 10 normal adult controls with PET. 
Their results corroborated earlier findings by Singer et al. 
(2002). Specifically, they found that DA,,, was increased 
in the ventral striatum among subjects with TS, which, 
according to the authors, indicates that DA,,, is the pri- 
mary deficit in TS. 


GENETICS 


Any clinician who obtains a careful family history of 
TS patients in his or her practice will be forced to con- 
clude that TS tends to cluster in certain families. There 
is strong evidence from several lines of research that 
genetic factors play an important role in the etiology 
of TS. Adoption studies have demonstrated that TS is 
not a learned behavior. This was confirmed more rigor- 
ously by twin studies. The high concordance for TS— 
specifically, 53% and 8% for monozygotic and dizygotic 
twin pairs, respectively, and even higher for the pres- 
ence of tics in general, 77% and 23% for monozygotic 
and dizygotic twin pairs, respectively—underscored the 
remarkably strong genetic influence on the risk of devel- 
oping TS (Price et al., 1985). There are several reports 
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that first-degree relatives of an individual with TS have 
5- to 15-fold increased risk of developing TS compared 
to general population (Hebebrand et al., 1997; Leonard, 
Lenane, Swedo, Rettew, Gershon, & Rapoport, 1992; Tan- 
ner & Goldman, 1997). On the other hand, the fact that 
only 53% of monozygotic twins were fully concordant 
for TS indicates that nongenetic factors significantly af- 
fect the expression of TS (Hyde, Aaronson, Randolph, 
Rickler, & Weinberger, 1992). The appearance of TS in 
genetically predisposed individuals may be triggered 
or modulated by as yet unknown non-genetic factors. 
Segregation studies attempted to determine the nature 
of the inheritance pattern; however, the contradictory 
results of the existing studies highlight the complexity of 
the real phenomenon. Initially the evidence supported 
an autosomal dominant pattern of inheritance (Curtis, 
Robertson, & Gurling, 1992; Eapen, Pauls, & Robertson, 
1993; Pauls & Leckman, 1986). Subsequent studies that 
employed more sophisticated diagnostic criteria and 
assessment methods were more consistent with more 
complex patterns of inheritance (Comings et al., 1996; 
Hasstedt, Leppert, Filloux, van de Wetering, & McMa- 
hon, 1995; Walkup, LaBuda, Singer, Brown, Riddle, & 
Hurko, 1996). Current consensus suggests polygenic 
inheritance—that is, the simultaneous presence of sev- 
eral genes with a small effect—lead to the predisposition 
to TS. This implies that the nature and severity of symp- 
toms as well as their ultimate course may depend on 
which combination of susceptibility genes is involved. 

Despite much effort, no TS-specific genes have 
been identified to date, though the work continues. 
Several genes have been reported in recent years to be 
putative susceptibility genes for TS but none were con- 
firmed in replication studies (Brett et al., 1990; Brett, 
Robertson, Gurling, & Curtis, 1993; Comings, 1995a; 
Comings, Comings, Devor, & Cloninger, 1984; Devor, 
1992; Devor, Dill-Devor, & Magee, 1998; Gelernter, 
Pauls, Leckman, Kidd, & Kurlan, 1994; Huang et al., 
2002; Lam et al., 1996; Nothen, Hebebrand, et al., 
1994; Paschou et al., 2004). A recent case-control study 
identified SLITRK1 var 321 as a possible susceptibility 
gene for TS (Abelson et al., 2005). Unfortunately, this 
observation could not be confirmed in subsequent stud- 
ies (Miranda, Wigg, Feng, Sandor, & Barr, 2008; Scharf 
et al., 2008). In fact, it is more likely that the observed 
association was the result of increased prevalence of 
var321 among the Ashkenazi Jewish population and 
not a pathogenic mutation (Keen-Kim & Freimer, 2006, 
Scharf et al., 2008). 

Other specific genes have been excluded, for ex- 
ample, D1 receptor (Gelernter et al., 1993; Thompson, 
Comings, Feder, George, & O’Dowd, 1998), D2 receptor 


(Devor et al., 1990; Gelernter et al., 1990; Nothen, Hebe- 
brand, et al., 1994), D3 receptor (Brett et al., 1993), D4 
receptors, and D5 receptor (Barr, Wigg, Zovko, Sandor, & 
Tsui, 1996, 1997; Nothen, Cichon, et al., 1994). Simi- 
larly, there were negative studies involving the 5HT1 
serotonin receptor and tryptophan oxygenase (Brett, 
Curtis, Robertson, & Gurling, 1995; Cavallini, Di Bella, 
Catalano, & Bellodi, 2000; Erdmann et al., 1995), the 
5HT7 receptor (Gelernter, Rao, Pauls, Hamblin, Sibley, & 
Kidd, 1995), and COMT (Barr, Wigg, & Sandor, 1999; 
Cavallini et al., 2000). 

With the advances in the field of molecular biology, 
whole genome scans have become possible as the costs 
have decreased while the speed of the procedures has 
increased many-fold. Pakstis et al. (1991) used 228 mark- 
ers to exclude about 50% of the genome as a site of TS 
susceptibility gene(s), though no linkage was found. A 
few years later the Tourette Syndrome Association Inter- 
national Consortium for Genetics (1999) reported weak 
linkage to two sites at 4q and 8p; however, the same 
year Barr et al. (1999), using 386 microsatellite mark- 
ers, found no evidence of linkage. A linkage study of a 
single large pedigree including 35 subjects with TS and 
14 subjects with chronic multiple motor disorder sug- 
gested that unspecified genes on chromosomes 5, 10, 
and 13 may contribute to the expression of TS (Curtis 
et al., 2004). A detailed examination of chromosome 17 
was consistent with a TS susceptibility locus on 17q25 
(Paschou et al., 2004). 

Thus, despite much effort and international coop- 
eration, progress in understanding the genetics of TS 
has been slow, as it has been with many other complex 
behavioral disorders. This is likely due to multiple rea- 
sons, including the possible heterogeneity of TS, poly- 
genic inheritance, and unknown environmental factors 
that may influence the expression of TS in susceptible 
individuals. Perhaps parsing TS into discreet and more 
coherent components may lead to further advances in 
this area (Alsobrook & Pauls, 2002; Robertson, Althoff, 
Hafez, & Pauls, 2008). 


Genetic Counseling 


How are the genetics of TS important to practitioners? 
Patients commonly ask what caused TS in the first 
place. Later on they ask what the risks of another child, 
a grandchild, or a nephew having TS are. Family studies 
can inform the clinician‘s answers to these questions. 
One specific area of concern arises from the fact that TS 
is a genetic disorder. Some parents may need help with 
feelings of guilt about passing on “the gene,” and in cer- 
tain families there may be a need to help parents stop 


blaming each other. In both situations it may be help- 
ful to explain that the disorder is considered polygenic 
and thus it is likely that each parent contributed certain 
vulnerability genes. With regard to concerns about the 
risk that a future child may have TS, one can base one’s 
response on the results of the family studies, which sug- 
gest that a risk to a child varies depending on gender 
and who has TS in the family. Generally, two parents 
with a TS diagnosis confer a higher risk than one par- 
ent with TS, and the risk depends also on the gender of 
the future child, since the risk to a male child is about 
4 times that of a female child. However, it is necessary 
to note that female children in TS families are at an 
increased risk of developing OCD. As a result, the com- 
bined risk of having TS or OCD is roughly equal for boys 
and girls. As noted above, the first-degree relatives of an 
individual with TS have 5- to 15-fold increase in risk 
of developing TS compared to the general population 
(Hebebrand et al., 1997; Leonard et al., 1992; Tanner & 
Goldman, 1997). Finally, patients need to know that the 
data from the long-term follow-up studies suggest that 
about 80% percent of patients experience a substantial 
reduction in the tics’ frequency and intensity by the end 
of their teens. 


PANDAS 


The concept of pediatric autoimmune neuropsychiat- 
ric disorder associated with streptococcal (PANDAS) 
infections has been discussed in numerous reviews 
(Dale, 2005; Lombroso & Scahill, 2008; Moretti, Pasquini, 
Mandarelli, Tarsitani, & Biondi, 2008; Muller, 2007; Sca- 
hill et al., 2006; Singer & Loiselle, 2003; Snider & Swedo, 
2004; Swain, Scahill, Lombroso, King, & Leckman, 
2007). Although the possibility of links between infec- 
tions and symptoms of TS and OCD had been raised in 
the late 1800s, most of the attention devoted to this has 
been in the past 15 years. After noticing a significant rise 
in both streptococcal infections and children present- 
ing with new onset tics, Kiessling and colleagues (1993, 
1994) found a several-fold increase in anti-neuronal an- 
tibodies reacting with frozen human caudate head sec- 
tions in children with obsessive-compulsive symptoms, 
TS, and other movement disorders. 

Swedo and colleagues (1998) described a series of 
50 clinical cases of PANDAS and proposed the following 
five diagnostic criteria based on their clinical observa- 
tions: (1) presence of OCD and/or tic disorder (the pa- 
tient must meet lifetime diagnostic criteria for OCD or 
tic disorder); (2) pediatric onset—(symptoms first evi- 
dent between ages 3 and onset of puberty); (3) episodic 
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course of symptom severity (clinical course consists of 
abrupt onset psychiatric symptoms or dramatic symp- 
tom exacerbation); (4) association with GABHS (group 
A beta-hemolytic streptococcus) infection (lifetime pat- 
tern of symptom exacerbation must be temporally re- 
lated to GABHS infection) and ; (5) association with 
neurological abnormalities (i.e., abnormal neurologi- 
cal exam, for example, choreiform movements during 
exacerbation). 

The presumptive pathophysiology of PANDAS in- 
volves “molecular mimicry,” whereby, in predisposed 
individuals, antibodies developed by the immune sys- 
tem in response to infection with GABHS cross-react 
with neurons in the basal ganglia, resulting in move- 
ment disorders, including symptoms of TS. However, 
there have been mixed results from studies of serum ti- 
ters of anti-streptococcal antibodies (Swain et al., 2007). 
There have been some intriguing experiments in which 
tic-like movements developed in rats whose brains were 
infused with sera of TS patients having high autoanti- 
body titers, though, here again, there have been some 
inconsistent results (Scahill et al., 2006). 

Strong epidemiological evidence in support of PAN- 
DAS came from a case-control study that found an in- 
creased likelihood of prior streptococcal infection in 
children newly diagnosed with TS, tic disorder, or OCD 
(Mell, Davis, & Owens, 2005). The risk of TS was found 
to be 13.6 times higher in those with multiple GABHS 
infections in the preceding year. This was recently repli- 
cated by another group using a larger sample, although 
the associations were not as strong (odds ratio = 1.54; 
Leslie et al., 2008). Of note, the more recent study also 
found a positive association between prior streptococcal 
infection and diagnoses of ADHD and major depressive 
disorder. Thus, given the lack of negative controls, the 
specificity of these associations is brought into question, 

Two interesting recent prospective studies by the TS 
Study Group yielded mixed results (Kurlan, Johnson, & 
Kaplan, 2008; Singer, Morris, Gause, Gillin, Crawford, & 
Zimmerman, 2008). In the prospective case-control 
study, patients meeting criteria for PANDAS were found 
to have a higher rate of symptom exacerbation periods, 
and although there was a temporal association between 
streptococcal infection and these, most exacerbation 
periods did not have such a temporal relationship (Kur- 
lan et al., 2008). In the prospective cohort study, there 
was no correlation found between clinical exacerbation 
episodes and an array of immune markers in cases of 
PANDAS (Singer, Gause, Morris, & Lopez, 2008). 

There have been a number of attempts to treat cases 
of PANDAS. In the first such study, 37 children meeting 
criteria for PANDAS were randomized to prophylactic 
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penicillin or placebo in an 8-month double-blind trial 
(DBT; Garvey et al., 1999). There was no difference be- 
tween penicillin and placebo in obsessive-compulsive 
or tic symptoms, but this could have been related to 
the lack of the antibiotic prophylaxis on the occurrence 
of infections. In a later DBT, 23 children randomized to 
either penicillin or azithromycin prophylaxis had lower 
rates of streptococcal infection and neuropsychiatric ex- 
acerbation episodes compared to their baselines dur- 
ing the year prior to the study (Snider, Lougee, Slattery, 
Grant, & Swedo, 2005). An important limitation is the 
lack of a placebo arm in this study. 

Other studies have attempted plasma exchange and 
intravenous immunoglobulins (IVIG) in cases of PAN- 
DAS. In the first DBT, 30 children with PANDAS were 
randomized to a single course of plasma exchange, 
IVIG, or sham IVIG (Perlmutter et al., 1999). Both 
plasma exchange and IVIG resulted in significant im- 
provements in obsessive-compulsive and tic symptoms 
after 1 month, and these improvements were main- 
tained at 1-year follow-up. A subsequent 14-week DBT 
involving 30 patients with tic disorders not meeting cri- 
teria for PANDAS found no improvement of tic severity 
with IVIG relative to placebo (Hoekstra, Minderaa, & 
Kallenberg, 2004). 

In summary, PANDAS remains a controversial di- 
agnosis at this time. Although it is possible that im- 
mune factors may play a role in a small proportion of 
cases of TS, there is limited evidence to support rou- 
tine PANDAS-related investigations or treatment at this 
time. Unfortunately, a recent study has suggested that 
prophylactic antibiotics have been inappropriately used 
in the community in the treatment of cases falling short 
of the full PANDAS criteria (Gabbay et al., 2008). Until 
further research more clearly establishes this as a diag- 
nostic entity and appropriate treatments, it would likely 
be prudent to refer suspected cases of PANDAS to spe- 
cialty clinics. 


NEUROPSYCHOLOGY 


Motor and vocal tics are often visibly identifiable after 
a short encounter with a child with TS. In contrast, 
possible learning difficulties and underlying neurop- 
sychological deficits are often masked by relatively 
unimpaired and often stronger verbal skills and av- 
erage cognitive test scores. More obvious behavioral 
problems, such as ADHD and OCD, may obscure the 
presence of learning disabilities. TS has characteris- 
tics similar to ADHD and OCD, suggesting neuro- 
pathophysiology overlap and making clarification 


difficult. For example, there are high levels of motor 
restlessness in both TS and ADHD, and compulsive be- 
havior and repetitive or preservative thoughts in both 
TS and OCD. In clinical populations, studies report 
up to 50% of children and youths with TS have also 
met criteria for ADHD (Cohen, 1992), while 11%-80% 
of individuals with TS have been reported to show 
obsessive-compulsive features (Apter et al., 1993; 
Cohen & Leckman, 1994; Leckman, Walker, Goodman, 
Pauls, & Cohen, 1994; Spencer, Biederman, Harding, 
Wilens, Faraone, 1995). Approximately 30% of adults 
with TS meet criteria for a comorbid diagnosis of OCD. 
Despite normal IQ, a diagnosis of TS exponentially in- 
creases the child’s level of risk for compromised ac- 
ademic achievement and potential school failure, as 
well as difficulties in social development and peer rela- 
tionships. Those with broad average-range intelligence 
(Mahone, Koth, Cutting, Singer, & Denckla, 2001) rep- 
resent a vulnerable group of children with TS, as they 
may experience the frustrations, anguish, and emo- 
tional distresses associated with underachievement, 
academic delays, and social consequences. Children 
with tics are at potential risk of obsessions, compul- 
sions, distractibility, increased restlessness, problems 
with focus and concentration, learning disabilities, 
and neuropsychological deficits; therefore, assessment 
of their psychological, neuropsychological, and educa- 
tional needs should be based on their unique presenta- 
tion and symptomatology. 

It is not uncommon for a child with TS to come to 
the attention of a school psychologist as a result of poor 
academic achievement or behavioral and peer-related 
problems. However, as a consequence of limited school 
budgets, the psychological or psychoeducational assess- 
ment for students is often limited to cognitive screen- 
ing for the purpose of identifying significant intellectual 
deficits in the student body. This type of brief cognitive 
assessment often “skims over” any underlying process- 
ing deficits, attentional problems, and neuropsychologi- 
cal weaknesses. Consequently, reports describe only 
the level of intellectual functioning and any significant 
discrepancies in academic achievement. For students 
with TS who possesses average-range intelligence and 
manage to keep up with academic learning, their ac- 
tual learning and neuropsychological deficits are eas- 
ily missed, and thus an opportunity to improve their 
performance such as it better matches their true aca- 
demic potential goes unrecognized. For students who 
continue to struggle with classroom achievement, the 
approach often involves channeling the child into be- 
havioral programs that attempt to address the child’s 
low productivity rate, attitude, and poor motivation. 


However, this approach fails to address the underlying 
learning or neuropsychological deficits that are causing 
poor schoolwork production, and the child is not likely 
to progress academically at a greater rate than before 
the behavioral interventions, adding further to the frus- 
tration and discouragement of the student, parents, and 
teachers. 

There is a general consensus among researchers and 
clinicians that children diagnosed with tics, or TS with- 
out comorbidity, do not possess higher rates of learning 
disabilities and neuropsychological impairment (Pen- 
nington & Ozonoff, 1996). However, variances in study 
results persist. Certain reports comparing neuropsy- 
chological abilities between children with pure TS and 
controls have identified deficits in visual processing, 
strategic planning, and executive functioning in tasks 
reliant upon fronto-striatal effort (Randolph, Hyde, 
Gold, Goldberg, & Weinberger, 1993). Indeed, it is not 
uncommon for children with TS and comorbid disor- 
ders such as ADHD and OCD to demonstrate mild to 
significant difficulties in one or more areas of cognitive 
function (Alsobrook & Pauls, 2002; Bornstein, Stefl, & 
Hammond, 1990; Freeman et al., 2000). The neurocog- 
nitive contributions of each comorbidity should be con- 
sidered when in the assessment and evaluation of the 
individual with TS in an effort to capture the most com- 
prehensive neuropsychological profile. This would be 
best achieved when the assessment is conducted by a 
professional who is aware of the potential neuropsycho- 
logical and learning deficits associated with TS, ADHD, 
and OCD. The results of the assessment can be focused 
on the child’s underlying abilities and strengths, with 
a clear understanding and interpretation of how the 
disorders affect and compromise the child’s learning, 
memory, attention, concentration, written work produc- 
tion, and overall information-processing skills. Having 
comprehensive knowledge of the specific neuropsycho- 
logical profile of the individual child allows schools, 
teachers, parents, and support staff to design a program 
or implement classroom modifications that enable the 
child to reach his or her full intellectual and academic 
potential. 

Research exploring the specific learning disabilities 
associated with TS has yielded mixed results, in part 
due to variations in diagnostic criteria used to identify 
TS. In spite of this, it has been demonstrated that a 
significant number of children (26%-28%) in special 
education classes have identifiable tics, indicating a risk 
5 times greater than that of their same-age peers without 
tics (Comings, 1995b; Kurlan, 1992). While executive 
functions are what tend to be impaired, it is clear that 
these arrays of cognitive deficits are not specific to the 
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diagnosis of TS alone and more likely are manifested 
due to both a biological predisposition and psychologi- 
cal causes. Given the wide spectrum of TS tic symptoms 
and severity in addition to the individual cognitive and 
learning impact of the commonly associated comorbid 
disorders, a “typical” neuropsychological profile in TS 
is difficult to ascertain. 

Bearing these caveats in mind, the most frequently 
diagnosed learning difficulties in children with TS with 
comorbid disorders are weaknesses or deficits in ex- 
ecutive functioning skills, cognitive processing speed, 
visuomotor skill integration, listening skills, reading 
comprehension, written expression, oral expression, 
mathematics calculation and mathematics reasoning, 
and memory. Memory deficits and weaknesses can in- 
clude working memory (the amount of information that 
can be mentally manipulated at one time), procedural 
memory (memory of the sequence of activities required 
to successfully complete a task), and strategic memory 
(the ability to apply a previously learned strategy to a 
new situation). In contrast, strengths commonly emerge 
on tasks of declarative or explicit memory, that is, re- 
calling abstract knowledge about the world, such as the 
names of all the professional athletes on a favorite sports 
team, and episodic memory, which is the ability to recall 
certain events that occurred or information about a par- 
ticular place or time (such as specifically what one ate for 
lunch when visiting a local theme park 2 years earlier). 

Executive functioning skills are considered the 
higher-order processes that enable us to successfully 
plan, sequence, initiate, and sustain our behavior to- 
ward a set goal, while concurrently incorporating feed- 
back and making adjustments (cognitive flexibility) to 
the problem-solving strategies being applied along the 
way. Studies have hypothesized that the executive func- 
tioning of TS without comorbidity is restricted to im- 
pairment on a single task requiring inhibitory behavior, 
while in contrast, subjects with combined TS and ADHD 
represented the most significant level of performance 
deficits across several aspects of executive functioning, 
including poor performance on implicit memory (e.g., 
rating as true statements they have already heard, re- 
gardless of new information challenging the veracity of 
the memory), procedural (a form of implicit memory 
characterized by learning that is relatively slow and re- 
quires repetition over many trials, for example, riding 
a bike, tying shoes), weak multitasking skills and com- 
promised inhibitory responses, compared to the com- 
parison groups (Channon, 2006; Freeman et al., 2002; 
Georgiou, 1995; Pennington & Ozonoff, 1996,). 

Cognitive processing speed refers to the amount of 
time required to visually observe or read a problem or 
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question, then mentally and cognitively interpret the 
information, perform the necessary mental problem- 
solving functioning procedure, and produce a written or 
oral response. In a recent small study, the cognitive pro- 
cessing speed of grammar and manipulated language 
objects without written or constructional output was 
found to be enhanced in children with TS compared to 
controls. It was proposed that the frontal/basal-ganglia 
abnormalities suggested in the TS population (Baxter, 
1990; Hall, Costa, & Shields, 1991; Peterson, Skudlarski, 
et al., 1998) may not only be related to the expression of 
tics but also be correlated to other rapid behaviors, in- 
cluding the cognitive processing of rule-governed forms 
in language and other types of procedural language 
knowledge (Walenski, Mostofsky, & Ullman, 2007). 
While language processing speeds in TS have re- 
cently been described as scoring within or above the 
range of probability, the addition of a motor component 
to time-sensitive tasks is commonly observed to produce 
below-average performances compared to other mea- 
sured areas of cognitive skills in this same population. 
A number of studies have consistently reported weak 
or impaired levels of visuomotor integration in children 
with TS, which describes the neuropsychological func- 
tion combining visual identification of the new informa- 
tion and response with the appropriate motor movement 
(such as copying from a classroom blackboard; Schultz 
et al., 1998). Slow visuomotor integration skills have 
been acknowledged in a large number of individuals 
with TS and are alternatively described in some stud- 
ies as psychomotor problems, which are collectively re- 
ported as difficulty quickly executing a movement, such 
as in other basal ganglia-related motor disorder popu- 
lations such as Huntington’s disease. Taken together, 
individuals with TS represent a group at risk of present- 
ing with relatively slow cognitive processing and com- 
bined psychomotor difficulties, which, when translated 
to classroom and academic performance, create a sig- 
nificant risk of poor performance, unfinished work, and 
underachievement. It may take an inordinate amount of 
time for these children to complete their tests and desk 
assignments, and they may have difficulties transferring 
visually observed material to their notebooks. It is not 
uncommon for parents and teachers to remark that the 
student with TS has difficulty “putting pen to paper” 
during creative writing tasks, mathematics activities, 
and testing scenarios. In contrast, when asked orally for 
the solutions, the student is frequently quite capable of 
providing correct and often elaborate and extensive re- 
sponses. This discrepancy could discourage or frustrate 
child and teachers. Furthermore, such discrepancy may 
lead parents to develop perceptions that the student is 


putting in a poor effort, has weak motivation and focus 
skills, and generally does not work to fulfill his or her 
potential. TS students may also experience interfering 
motor tics, attention and concentration confounds related 
to ADHD, and the perfectionist qualities of OCD, which 
may further compromise their writing and problem- 
solving speed abilities, overall cognitive processing speed, 
and written results. Evaluation and treatment by an oc- 
cupational therapist can often be quite helpful in this 
regard. Where this is not a possibility or a satisfactory 
option, providing the child with TS access to voice-to- 
text software should be considered as an alternative 
to requiring handwritten assignments (e.g., essays, 
book reports); this enables the student to dictate his or 
her work directly into an electronic document format, 
which can then be printed, edited, and submitted. This 
option has been found in clinical settings to boost chil- 
dren’s sense of accomplishment and self-esteem when 
they visually realize the volume of written text they are 
capable of producing, and the grades they can achieve 
on completed work assignments, without the frustration 
and often minimal results they previously experienced. 

These factors, both independently and cumulatively, 
help in part to explain the unusually large discrepancies 
commonly reported in TS intellectual domains, where 
the subscales comprising the verbal intellectual quo- 
tient (such as vocabulary skills, verbal problem solving, 
oral expression) have been shown to be significantly 
stronger in up to 40% of individuals with TS (Coffey 
et al., 2000) than the nonverbal or performance intel- 
lectual quotient skill sets (including timed visuomotor 
tests, visuospatial, and visual perceptual tasks). With 
the recent introduction of more comprehensive neu- 
ropsychological testing, learning and functional deficits 
are easier to unmask. A significant level of discrep- 
ancy between stronger verbal and weaker nonverbal or 
timed motor-reliant cognitive skills has been described 
in 25%-55% of children with TS in studies and has 
consistently emerged at a prevalence well exceeding the 
normal population representation of 10% for signifi- 
cantly lower performance intellectual skills compared 
to verbal intellectual abilities (Bornstein, 1991; Chang, 
2007; Izmeth, 1979; Shapiro, Shapiro, Young, & Fein- 
berg, 1988). 

In the child with ADHD or moderate attention 
problems in addition to TS, there are commonly aca- 
demic weaknesses in areas dependent upon the expec- 
tations of an age-appropriate level of attention, focus, 
and comprehension, particularly on subjects requiring 
adherence and mindfulness of the material being pre- 
sented. In terms of reading comprehension, cumulative 
math reasoning skills, and written expression (both in 


creative writing and completion of math computation 
activities), attention skills can cause the child to lose 
focus, to forgot the previous lines of material read, to 
have difficulty recalling the correct procedure to apply 
to a mathematics equation, and to find full sheets of 
questions overwhelming, resulting in not only poor task 
completion but weak recall of the information. What is 
known is that many children with TS have the ability 
to learn grade-appropriate material. However, this can 
often only be achieved once their processing deficits 
are understood and they are provided with a format of 
learning and task completion that enables them to ef- 
fectively encode smaller “chunks” of material at one 
sitting, have the opportunity for rehearsal and repeti- 
tion to ensure comprehension and understanding, and 
are allowed use of revised formats of expressive presen- 
tation (such as fill-in-the-blank and short answer vs. 
essay answers, and reduced number of items per page 
of assigned work to encourage completion) that pro- 
mote adequate learning, retention, and expression of 
the new learning. 

The neuropsychological profile of the child with 
TS remains undefined, and although the current trend 
in research is to define the common areas of cogni- 
tive weakness in the presence of an otherwise normal 
level of intelligence, identifying these unique learning 
difficulties in each individual and providing these chil- 
dren with appropriate educational supports remains an 
area deserving of more in-depth, comprehensive, well- 
designed studies. While most findings concur that neu- 
rocognitive impairment in TS is primarily associated 
with both comorbidity and the level of tic symptom se- 
verity, not the diagnosis of TS alone, visuomotor inte- 
gration and inhibitory control deficits, which are highly 
associated with comorbid disorders, are frequently re- 
ported across many studies and thus constitute an area 
that should be regularly included in the neuropsycho- 
logical or psychoeducational assessment of TS (Bloch, 
Sukhodolsky, Leckman, & Schultz, 2006b; Schultz 
et al., 1998). 

In a comprehensive assessment of children and 
adolescents with TS, it is critical to acknowledge an 
emerging body of interesting research identifying the 
unusually high prevalence of sleep disorders, including 
restless leg syndrome, periodic leg movement disorder, 
and delayed sleep phase syndrome. While epidemio- 
logical studies estimate that sleep problems are pres- 
ent in approximately 10%-43% of healthy school-age 
children, a startling 25%-60% of patients with TS with 
comorbid ADHD complain of disturbed sleep (Bara- 
bas, Matthews, & Ferrari, 1984; Comings & Comings, 
1990; Freeman et al., 2000; Glaze, Frost, & Jankovic, 
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1983; Jankovic, Glaze, & Frost, 1984; Mendelson, Caine, 
Goyer, Ebert, & Gillin, 1980; Nee, Caine, Polinsky, El- 
dridge, & Ebert, 1980). This awareness is critical to the 
treating clinician when daytime behavior and academic 
problems are identified, and a comprehensive poly- 
somnographic sleep assessment should be considered. 
A formal polysomnographic study provides important 
information that assists in the accurate identification 
of potential sleep disorders that may be compromising 
the child’s daytime performance. Studies have shown 
that children with sleep disturbances commonly mir- 
ror symptoms of attention, concentration, and behavior 
problems, while conversely, proper treatment of sleep 
disorders can greatly reduce impulsivity, irritability, 
and concentration problems and improve school per- 
formance and overall temperament. The knowledge 
gained from the sleep study results may also assist in 
the differential diagnosis of comorbid disorders. 


TREATMENT 


TS is often mild and therefore no treatment is required. 
In general terms one needs to initiate treatment when 
the symptoms are distressing and/or when symptoms 
interfere with function. The tolerance for symptoms 
varies greatly among individuals, and much depends 
on the underlying personality, family attitude, and so- 
cial context. Hence there can be no absolute rules about 
severity of symptoms that require treatment. This very 
personal decision is made by each patient/family, using 
the advice from the health professional after consider- 
ing the specific factors in each situation at that given 
time. Since in the majority of patients TS symptoms im- 
prove substantially by the end of the teens, providing a 
clear diagnosis and information about etiology, progno- 
sis, and treatment options is reassuring and may be the 
only intervention required. 

In most patients with TS, the main difficulties arise 
not so much from the tics themselves but rather from 
comorbid conditions, namely OCD, ADHD, and learning 
difficulties. The treatments for OCD and ADHD are cov- 
ered elsewhere in this book, but mention will be made 
here of specifics pertaining to comorbidity of these two 
conditions with TS. In fact, for many patients with TS, 
no specific treatment for tics is required beyond thor- 
ough psychoeducation and reassurance for patient and 
family, as well as linking to community resources for 
those interested. Active treatment of tics may be con- 
sidered when these are impairing due to a number of 
different reasons. This may be related to the particular 
type of tics, as well as the number, frequency, intensity, 
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and complexity of the tics. Problematic tics may inter- 
fere with a person’s ability to function; for example, 
frequent head-jerking or forceful blinking may interfere 
with a child’s ability to read. Another potential conse- 
quence may be pain or tissue damage resulting from 
tics (accidental or self-inflicted), such as headaches or 
repetitive strain injury resulting from very frequent or 
intense head-jerking. In addition, certain tics can be 
socially impairing and this can occur in social settings 
that are not practically amenable to psychoeducation. 
When used judiciously, the different treatment options 
for tics can be quite beneficial to patients. In general, 
the least invasive of the treatments should be offered 
first where feasible and available, and more invasive 
interventions should be resorted to only when really 
necessary and after careful consideration of the poten- 
tial risks and benefits. Another important consideration 
is the waxing and waning course of tics, which should 
be taken into account when one is trying to decide if a 
certain intervention was really helpful or if the improve- 
ment was just coincidental with the treatment. 


Psychosocial and Behavioral Treatments 


When parents receive a diagnosis of Tourette syndrome 
for their child, the response often ranges from relief 
(having an explanation for why their child has been dis- 
playing unusual and uncontrollable sounds and motor 
movements) to disbelief or denial (parents are some- 
times oblivious of their child’s tics and strive to explain 
or justify the behaviors within the normal spectrum of 
childhood) to anger or resentment, (looking to blame 
the genetic disposition of TS on one’s spouse). There 
are also families who have exhausted multiple medical 
pathways prior to arriving at the diagnosis and come 
to the clinic overwhelmed with prior potential expla- 
nations, discouraged at the lack of benefit or improve- 
ments they have observed, and frustrated with the daily 
difficulties and challenges they have encountered with 
their child at school, socially, and in their own home 
and family relationships. Thus, providing good empiri- 
cally based, comprehensive psychoeducation to fami- 
lies of children with TS is imperative, and a necessary 
component of treating the child with TS. This should 
be done with the intention of engaging the whole fam- 
ily and those outside the family who are involved with 
the child’s well-being, and providing them with factual 
knowledge, including the natural course of TS (how tics 
can wax and wane over time, developmental expecta- 
tions), and an understanding of the possible comorbid 
disorders, how the symptoms could be demonstrated in 
the child’s daily life, and how important it is to adopt a 


flexible approach to the child’s needs. Importantly, the 
clinician can provide understanding, constructive strat- 
egies, and treatment solutions that endeavor to improve 
all spheres of the child’s world, as well as balancing, 
improving, or sometimes repairing intra-family rela- 
tionships (Azrin & Nunn, 1973; Bruun & Bruun, 1994; 
Dornbush & Pruitt, 1995; Peterson & Cohen, 1998; 
Roane, Piazza, Cercone, & Grados, 2002; Watson, Du- 
frene, Weaver, Butler, & Meeks, 2005; Woods, Watson, 
Wolfe, Twohig, & Friman, 2001; Woods & Himle, 2004; 
Woods, Twohig, Flessner, & Roloff, 2003; Woods & 
Miltenberger, 1995). Indeed, psychoeducation is often 
all that is needed at the time for tic symptoms. Patients 
and families can be reassured that children usually out- 
grow their tics as they mature. Those around the pa- 
tients should also be encouraged to ignore the tics, as a 
parent’s repeated insistence that a child stop ticking can 
create a great deal of stress for the child. Furthermore, 
it can be helpful to provide psychoeducation to teachers 
and students in the school setting in order to increase 
awareness, understanding, and tolerance of tics. 

The scope of this chapter prohibits a thorough re- 
view of the behavioral techniques demonstrated to be 
most effective for the treatment of OCD and ADHD, and 
these are covered elsewhere in this book. The body of 
literature is extensive, and many excellent books that 
provide detailed strategies and suggestions for non- 
pharmacological interventions are available for parents, 
teachers, teenagers, and children (Baer, 1992; Barkley, 
2000; Chansky, 2000; Greenberger & Padesky, 1995; Hal- 
lowell, & Ratey, 1995; Jenike, 2004; Williams & Waite, 
2009). For the child with TS and comorbidity, behav- 
ior modification strategies should be reviewed from the 
available literature for each disorder, and an intervention 
plan developed from the collective readings and avail- 
able programs that most appropriately target the specific 
characteristics of the individual child (Kutscher, 2005). 


Behavioral Treatments for Tics and TS 


Since the early studies in TS, behavioral treatments have 
focused on the reduction or elimination of unwanted or 
interfering motor and vocal tics, while including a strong 
component of supportive psychoeducational therapy 
for both the child and family aimed at helping them 
understand the nature, course, and range of tics and 
tic-like behaviors. Pharmacological treatment of chronic 
and interfering tics has been shown to be effective for 
TS (Lavenstein, 2003; Sandor, 2003; Stephens, Bassel, & 
Sandor, 2004), although complete elimination of tics is 
not often achieved by pharmacological treatments, and 
unwanted side effects of the medications may outweigh 


the benefits, prompting patients and families to look to- 
ward alternative or complementary interventions for tic 
reductions. The most consistently reported approaches 
include massed practice of tics, contingency manage- 
ment, relaxation training, hypnosis, and habit reversal. 


Massed Practice 


Massed practice refers to the frequent and intense per- 
formance of an unwanted tic over a restricted amount 
of time. This may involve practicing the target tic for a 
set time limit of 15 minutes with minimal rest periods 
(1-2 minutes) during the session, with the concentrated 
activity repeated a number of times each day. Approxi- 
mately 50% of published studies report a reduction in 
tics following massed practice, although an equal num- 
ber found no change in tic frequency or even an increase 
in tics (Peterson, 2007). There is also very weak evidence 
across all reported studies for maintenance of any tic re- 
duction following discontinuation of the behavioral inter- 
vention, further reducing the current support for massed 
practice as an effective strategy for tic reduction in TS. 


Contingency Management 


A lesser-known behavioral strategy for tic reduction is 
contingency management, which involves making ad- 
justments or modifications to the individual’s environ- 
ment to reduce or eliminate triggers for motor and vocal 
tics (such as avoiding situations that frequently result in 
increased tics) or the use of a tangible reinforcement for 
reduction of the tic frequency. One form of contingency 
management is the token economy system; however, re- 
cent research questions the use of token systems with 
very young children due to the risk of development of 
overreliance upon external versus intrinsic reinforcement 
for positive behaviors and actions. Most reports describe 
weak results with this type of functional-based treatment 
approach, perhaps due to the lack of control most chil- 
dren have over their tic expression and the general invol- 
untary nature of tics, which renders the response-based 
strategies difficult to apply to reduction of tic expression. 
On the other hand, contingency management has been 
reported to be a successful nonpharmacological inter- 
vention for behavioral mangement with ADHD without 
TS (Kazdin, 1993) and is being studied more frequently 
in the rage and aggression management of children with 
TS and comorbidity. Although contingency management 
may not be a good choice for tic reduction, as part of 
good clinical practice, it is beneficial to identify with the 
child or adolescent and his or her family external situa- 
tions or events that tend to provoke or elicit a significant 
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upsurge in tics, such as certain television shows and 
overstimulating activities (such as theme parks), and to 
work with the family to make alternative choices or to 
knowingly limit the child’s exposure to tic-exacerbating 
situations when needed. 


Relaxation Training 


Relaxation training has been shown to be a therapy that 
has some, albeit modest, benefit for the treatment of tics, 
with reports of reduced and absence of tics during various 
relaxed states (Peterson & Azrin, 1992; Leckman et al., 
1992). Studies have investigated various relaxation ap- 
proaches, including progressive muscle relaxation, au- 
togenic training, and behavioral relaxation postures, 
with equally modest results reported during the actual 
therapeutic sessions, and a consistent lack of mainte- 
nance of any tic reductions following cessation of the 
regular relaxation sessions (Bergin, Waranch, Brown, 
Carson, & Singer, 1998; Peterson & Arzin, 1992; Peter- 
son & Cohen, 1998). It is common clinically, however, 
for parents to report a reduction in their children’s tics 
following massage therapy, yoga, and other available 
relaxation therapies and interventions. Therefore, if is 
deemed that there is no risk of harm to the child, and 
he or she enjoys and wishes to continue the experience, 
then support should be given to families in exploring 
alternative relaxation options for their child. 


Hypnosis 


There is very little published evidence supporting the 
use of hypnosis, or self-directed imagery, for the suc- 
cessful application of tic reduction in TS. A few stud- 
ies have reported multimodal therapy interventions 
that included hypnosis as a component, with findings 
of modest tic reduction during the therapeutic program 
(Kohen & Botts, 1987), although the specific contribu- 
tion of the hypnosis therapy itself is unclear (Young & 
Montano, 1988). There remains a lack of literature spe- 
cifically identifying effects of hypnosis on tics and TS 
independently of other coadministered therapies, and 
there have been no studies using well-defined control 
groups and clear screening for comorbidity. As such, 
hypnosis is not usually recommended as an effective 
treatment for TS at this time. 


Habit Reversal Training 


Habit reversal training is the most widely studied be- 
havioral intervention for tic disorders and TS, with the 
highest level of consistently positive results for successful 
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reduction of both motor and vocal tics, both as an ad- 
junctive therapy to improve the efficacy of medication 
and as an alternative treatment to pharmaceuticals for 
those unwilling or unable to tolerate medication (Azrin & 
Nunn, 1973; Bloch, 2008; Carr & Chong, 2005; Davies, 
Stern, Agrawal, & Robertson, 2006; Deckersbach, Rauch, 
Buhlmann, & Wilhelm, 2006; Deckersbach, Wilhelm, 
Keuthen, Baer, & Jenike, 2002; Dopfner & Rothenberger, 
2007; Gilbert & Lipps, 2005; Gilman, Connor, & Haney, 
2005; Grillo, Long, & Long, 2007; Himle, Woods, Piacen- 
tini, & Walkup, 2006; Mansdorf, 1986; Miltenberger & 
Fuqua, 1985; Miltenberger, Fuqua, & Woods, 1998; Peter- 
son & Azrin, 1992; Piacentini & Chang, 2005; Verdellen, 
Keijsers, Cath, & Hoogduin, 2004; Watson et al., 2005; 
Wilhelm et al., 2003; Woods et al., 2003; Woods & Milten- 
berger, 1995; Woods, Miltenberger, & Lumley, 1996). 

Of the five components comprising habit reversal 
intervention (awareness training, relaxation training, 
competing response training, contingency management, 
and generalization training), it is commonly the compet- 
itive response procedure that is most effectively applied 
in the TS population. Competitive response in therapy 
involves intentional isometric tensing of muscles in the 
opposite direction of the target tic for a brief period of 
time. A comprehensive description of suggested com- 
petitive responses is presented by Peterson (2007), with 
step-by-step procedures for parents to become proac- 
tive in identifying potential tics before they are clearly 
established, in order to avert development of new tics 
once those initially targeted have been reduced. 

While it has been suggested that practice of behav- 
ioral therapy for tic suppression, such as habit reversal, 
places the individual at risk of experiencing an increase 
in tic severity and intensity, in the form of a rebound 
effect, following the cessation of the structured pro- 
gram or treatment (Comings & Comings, 1990), more 
recent studies have not reported evidence of this phe- 
nomenon, with the exception of temporary increases 
in single cases (Himle & Woods, 2005; Himle, Woods, 
Conelea, Bauer, & Rice, 2007; Himle et al., 2006; Woods & 
Himle, 2004). Overall, the consensus across existing 
studies provides adequate support for consideration of 
habit reversal training as an effective and practical op- 
tion in the treatment of tics in TS, with more compel- 
ling empirical evidence due to be published soon with 
the completion of two ongoing large-scale, randomized 
controlled trials n the United States. In fact, initial find- 
ings from one such study, a 10-week NIMH-funded 
multi-site trial involving 126 children randomized to ei- 
ther behavioral treatment or psychoeducation and sup- 
portive therapy, have been quite promising (American 
Association of Child and Adolescent Psychiatry annual 


meeting, 2008; 5th International Scientific Symposium 
on Tourette Syndrome, June 2009). The behavioral treat- 
ment, named Compreshensive Behavioral Intervention 
for Tics, entailed—in addition to habit reversal training 
as a core componenet—psychoeducation, addressing 
psychosocial elements associated with tics, and relax- 
ation training. 


Exposure With Response Prevention 


A final mention is warranted for the behavioral modi- 
fication technique called habituation, which has been 
increasingly reported as a strategy that can effectively 
decrease tic frequency and severity in TS individu- 
als through exposure to premonitory sensations and 
response prevention of tics (Hoogduin, Verdellen, & 
Cath, 1997; Leckman, Walker, & Cohen, 1993; Peterson, 
Campise, & Azrin, 1994; Verdellen et al., 2004; Verdel- 
len, Hoogduin, Kato, Keijsers, Cath, & Hoijtink, 2008). 
While direct comparison studies of exposure and re- 
sponse prevention and habit reversal have shown no 
significant differences in tic reduction (Verdellen et al., 
2004), the goal of each therapy is unique. In a recent 
study of introducing exposure and response prevention 
in a structured series of therapy session, therapy was 
aimed at increasing the TS individual’s personal aware- 
ness of the premonitory urges associated with his or 
her tics, and initiating suppression of the sensations or 
urges to tic for as long as possible. Positive results were 
reported following a series of weekly therapy sessions, 
as the sensory ratings associated with the premonitory 
urges (albeit subjectively measured) decreased signifi- 
cantly, and this reduction successfully generalized to 
situations of daily living outside the therapeutic envi- 
ronment (Verdellen et al., 2008). In comparison, while 
habit reversal emphasizes replacement of the unwanted 
tic with an opposing or competing activity or sensation, 
exposure and response prevention focuses on preven- 
tion strategies to reduce the emergence of tics by teach- 
ing the individual how to identify and suppress the 
premonitory urge experienced prior to a tic, until the 
sensation has diminished and the sensation to tic has 
passed. Although mainly small groups have been stud- 
ied, based on the results published, exposure response 
therapy for individuals with fewer, less severe tics lends 
itself to consideration when one is exploring alternative 
therapies for treatment of tics in TS. 


Social Risks and Interventions 


While not all children and adolescents with TS have 
difficulties establishing and maintaining friendships, 


there are many who struggle to have positive social 
experiences throughout their developmental years. 
The acceptance and understanding of tics among the 
classmates and peers of the child with TS is not always 
automatic, and unfortunately, as the child with tics 
reaches the mid-elementary school years, when tics 
tend to increase, and fellow students become increas- 
ingly aware of individual differences among themselves, 
there is a heightened risk of peer rejection, avoidance 
from other students, and increased emotional stress on 
the child with TS. A broad range of studies have de- 
scribed children with TS as less socially acceptable to 
their peers than other students; however, there remains 
uncertainty whether the negative social implications 
are directly related to the tics themselves, or whether 
problems with peer relations are equally a reflection of 
the child’s negative self-perceptions and the additional 
behavioral risks associated with commonly comorbid 
psychiatric disorders, such as ADHD, OCD, anxiety dis- 
orders, learning disabilities, rages, and sleep disorders 
(Bawden et al., 1998; Carter et al., 2000; Himle et al., 
2006; Miltenberger et al., 1998; Stokes et al., 1991; 
Woods et al., 2003; Woods & Marcks, 2005). Most com- 
monly, children with TS and comorbid ADHD present 
with the highest prevalence of behavioral and social 
problems and tend to represent the highest risk group 
for poor social adaptation compared to those with TS 
alone (Bawden et al., 1998; Woods et al., 2008). 
Providing educational services and educational ma- 
terials to the child’s school and classmates has been 
shown to help elevate or improve peers and teachers’ 
acceptance of a child’s tics, particularly when there is 
an emphasis on understanding the involuntary nature 
of tics, and the otherwise “normal” or positive attri- 
butes of the child with TS. In addition to focusing on 
the tics in TS, it is also important to clearly identify 
any comorbid psychiatric disorders and to address the 
specific symptomatolgy that may present in the class- 
room or in peer-related situations, in an effort to re- 
duce the potentially negative impact of impulsivity, 
irritability, a short temper, hyperactivity, perfectionism, 
and compulsive or obsessive behaviors, which could 
be detrimental to the child’s acceptance among and in- 
teractions with peers. Educational materials, including 
videos, as well as a wide range of resource literature 
and information designed for use by children, adoles- 
cents, parents, teachers, and health care profession- 
als, are available through the Tourette’s Association of 
Ontario (http://www.tourettesyndromeassociation.ca), 
the Tourette Syndrome Foundation of Canada (http:// 
www.tourette.ca), and the Tourette Syndrome Associa- 
tion (http://www.tsa-usa.org). Another Web site that 
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is rich in resources is Life’s a Twitch (http://www.life 
satwitch.com). 

Many psychosocial therapies, including counseling 
and psychoeducation for families, have been shown 
to be positive alternative and adjunctive treatment in- 
terventions to psychopharmacology, with a focus on 
understanding the condition, improving the child’s self- 
esteem and social functioning, and reducing interfering 
tics or maladaptive behaviors; however, there remains a 
paucity of studies demonstrating objective data to sup- 
port direct improvement in peer acceptance following 
peer education programs (Friedrich, Morgan, & Devine, 
1996; Marcks, Berlin, Woods, & Davies, 2007; Packer, 
1997). Engagement of the parents, siblings, extended 
family, teachers, and support workers in the educational 
process, as well as fostering support and understanding 
for ongoing therapies, is essential and offers the best 
likelihood of a positive, accepting environment for the 
child across multiple spheres. The family who has the 
benefit of working with a multidisciplinary team will be 
well prepared to work with their child across all aspects 
of their daily functioning, with an enriched experience 
gained from each professional and the opportunity to 
develop an extensive understanding of the complexities 
entailing a diagnosis of TS. 


Psychoanalytical Intervention 


It may appear anachronistic to include a comment on 
psychoanalysis, in that the psychoanalytic framework 
is generally sidelined and imbued with misunderstand- 
ings, due in part to tendencies by psychoanalysts them- 
selves toward pars pro toto errors. In consideration of 
complicated symptoms like tics, one-to-one correspon- 
dences between a symptom and its significance (e.g., as 
symbol of a specific unconscious meaning) is inconsis- 
tent with the body of psychoanalytic findings. Psycho- 
analysis offers a range of viewpoints for understanding 
any particular behavior and is not in itself incompatible 
with findings from other fields such as neurobiology. 
Among these psychoanalytic points of view is consid- 
eration of developmental phase, including the cognitive 
distortions typical of early childhood (e.g., egocentrism, 
confusion about the body), conflict and/or deficit, con- 
scious and unconscious functioning, and adaptation. It 
should be noted that psychoanalytic hypotheses about 
unconscious content and the process of change are veri- 
fiable by objective criteria (Mahler, 1949; Weiss, 1986, 
1990). 

It is instructive to start with relatively uncomplicated 
case examples in order to clarify the usefulness of a 
psychoanalytic frame for clarifying some manifestations 
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of tics and for their treatment. A boy of 6 years devel- 
oped a severe eye tic at the end of a summer just before 
the beginning of the school term. His eyes darted to the 
side and upward, contorting his face in a grimace. As he 
was quite a visually astute child who noticed details, as 
evidenced by his exceptionally accurate drawings, this 
writer brought up with him in a general way his ability 
to use his eyes to look at and notice things. In our brief 
exploration of looking and noticing, he told me that his 
father had told him not to look at the sun, as it could 
be very harmful to his eyes. He explained that he was 
curious about the sun and that he thought that he could 
look and not look at the same time, explaining that he 
could give a sidelong glance so that he did not have to 
turn his head in a direct and obvious way and still obey 
the prohibition. The next day the tic had disappeared. 

For this child, the tic expressed both the wish to 
look and the prohibition against looking. From a psy- 
choanalytic viewpoint, this is the basic construction of a 
symptom: a compromise formation between at least two 
tendencies, such as wish and prohibition or wish and 
defense. It is likely that the wish was powerful enough 
to need an inhibition because it was unconsciously 
connected to more fearful content. However, there was 
no need to explore any further for the tic to disappear. 
From child observation and treatment, we also know of 
the organizing and regulating effect of verbalization, al- 
lowing thinking to intervene between impulse or feeling 
and action. What had been an automatic motor reaction 
was now linked with a verbalized wish and prohibi- 
tion, and the child demonstrated how he could have 
control over his impulse to look. Another example from 
this same child further illustrates the helpful relation 
between verbalizing and control of motor expression. 
He later developed a seemingly involuntary humping 
of his shoulders and upper back. At one point he drew 
an animal with a humped back and explained that the 
animal adopted this posture when it was about to at- 
tack. Again, this child’s movements expressed impulse 
and inhibition, this time a conflict around aggressive 
content. Verbalizing how the posture worked allowed 
for a delay between impulse and action, introduced a 
causal connection rather than an automatic response, 
and allowed for the possibility of greater control over 
these movements, giving him greater control over this 
movement. 

A third example of a simple tic comes from a 
4-year-old child. His eye tic involved frequent blinking. 
In exploring his history, his mother recounted a time 
when she herself cried much, as she had just had a mis- 
carriage and a favorite pet had died. She also recalled 
that her son had several times asked her to turn off the 


television, as he was disturbed by what he was seeing. 
She asked her son about his memories of the pet, and 
she was surprised that he so readily remembered the 
sad time when she cried so much. Again, talking about 
these feelings and linking them with his own impulse 
to cry led to remission of his blinking. Also, this mother 
became more aware that her son wanted to have control 
over what he saw. 

It is possible that these tics resolved with verbaliza- 
tion because of several factors: the conflicts were phase 
appropriate and these children were not impaired in 
their overall psychological development; they had good 
tools of self-observation that were of use in understand- 
ing their tics; and lastly, the tics were understood soon 
after they appeared, before they became complicated 
with a range of anxieties, secondary gains, and interfer- 
ences in a wide range of functioning. 


Pharmacological Treatment 


As discussed previously, receiving a clear diagnosis 
and an explanation about the etiology and prognosis 
of this condition is usually reassuring to patients and 
their families. Although there is increasing evidence 
that habit reversal is a safe and efficacious approach 
to reducing tic frequency and intensity in children and 
adults, it may not be adequately effective in all patients, 
and more importantly, in most areas there is presently 
a shortage or a complete lack of trained therapists ca- 
pable of administering the treatment. The situation is 
similar with respect to collaborative treatment for in- 
flexible children who are prone to rages. When psycho- 
social intervention or behavioral therapy does not seem 
to be sufficient or is not readily available, one has to 
consider pharmacological intervention. A cost-benefit 
analysis is necessary in order to decide when to intro- 
duce medications. The hoped-for benefits and potential 
adverse effects of each medication are well known and 
documented. Unfortunately, the potential consequences 
of not treating symptoms that have a significant impact 
on the functioning and quality of life of TS patients are 
often not fully appreciated. This is particularly impor- 
tant when one is treating children or adolescents who 
are in their formative years. The untreated symptoms 
may attract unwanted attention, teasing, ridicule, and 
even ostracism and undermine the self-image and self- 
confidence of the patient. Further complications may 
include impaired relationships not only with peers but 
also with teachers, parents, and siblings. 

Only about 15% of the clinical TS population pres- 
ents with uncomplicated TS, while over 50% of TS pa- 
tients deal with comorbid ADHD and approximately 


30% have comorbid OCD. In addition, sleep problems, 
anger control problems, and anxiety are present in 
about 25%, 30%, and 25% of clinic patients, respec- 
tively. Often, several of these require pharmacotherapy; 
hence multiple medications may be needed. Naturally, 
potential adverse effects, drug-drug interaction and det- 
rimental effects on the TS symptoms must be consid- 
ered when one is deciding which medications to use. 
Numerous different psychopharmacological ap- 
proaches have been used in TS, but the mainstay 
medication treatments of tics have been the dopamine 
antagonists, also known as antipsychotics, as well as 
the alpha-2 agonists. The evidence for these two classes 
of medications is reviewed here, with emphasis on 
double-blind and controlled trials. Other less commonly- 
used medications for tics are reviewed subsequently. 


Dopamine Antagonists 


The dopamine antagonists comprise a large class of 
medications that are highly variable with respect to their 
receptor-binding profiles. These medications are known 
as antipsychotics because of their common effect of de- 
creasing hallucinations and delusions in psychotic dis- 
orders via their D,-antagonist effects. The high-potency 
antipsychotics, that is, those that bind relatively strongly 
to the postsynaptic D, receptor, have been found to be 
most effective in the treatment of tics. 

The first case of use of a dopamine antagonist in 
TS was published in 1961 by Seignot, a French psychia- 
trist who had a dramatically successful result with a 
trial of haloperidol in a patient with very severe tics 
who had undergone numerous prior treatments, includ- 
ing a lobotomy (see Rickards, Hartley, & Robertson, 
1997). This generated much interest in the use of halo- 
peridol and other dopamine antagonists in TS. In an 
early DBT on four adolescent patients who had failed 
prior treatments, haloperidol reduced tic significantly 
in comparison to diazepam (Connell, Corbett, Horne, & 
Mathews, 1967). Another small double-blind controlled 
trial of nine patients with TS found that both haloperi- 
dol and pimozide significantly reduced tics compared 
to placebo, and improvements could be maintained up 
to 20 months later in most patients (Ross & Moldofsky, 
1978). A subsequent placebo-controlled crossover DBT 
involving 20 young adult patients showed a significant 
improvement of tics with pimozide (Shapiro & Shapiro, 
1984). A retrospective review (Singer, Gammon, & Quas- 
key, 1985) and a long-term uncontrolled study (Goetz, 
Tanner, & Klawans, 1984) identified fluphenazine as an- 
other high-potency antipsychotic effective against tics. 
In a small placebo-controlled crossover DBT involving 
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10 subjects, fluphenazine, trifluoperazine, and haloperi- 
dol were all equally efficacious (Borison, Ang, Chang, 
Dysken, Comaty, & Davis, 1982). In contrast, a small 
DBT of clozapine, a low-potency antipsychotic, failed to 
show any therapeutic benefit in TS subjects (Caine, Po- 
linsky, Kartzinel, & Ebert, 1979). A placebo-controlled 
study involving 57 patients with TS showed both halo- 
peridol and pimozide to be superior to placebo (Shapiro 
et al., 1989), with haloperidol being slightly more ef- 
fective. However, a later placebo-controlled crossover 
DBT of 22 child and adolescent TS subjects surprisingly 
showed effectiveness of pimozide but not haloperidol, 
which was limited by side effects (Sallee, Nesbitt, Jack- 
son, Sine, & Sethuraman, 1997). The lack of efficacy 
of haloperidol in this trial conflicts with previous trials 
involving haloperidol and with a large body of clinical 
experience supporting the efficacy of haloperidol in tic 
suppression. 

As newer antipsychotics became available, there 
was interest in using these in TS in the hope of avoid- 
ing side effects known to occur with dopamine antago- 
nists, especially dystonia, akathisia, and parkinsonism. 
A small controlled crossover trial involving only four 
subjects with severe TS favored olanzapine over pimoz- 
ide (Onofrj, Paci, D’Andreamatteo, & Toma, 2000), but 
this has yet to be replicated in a larger study. Otherwise, 
there have been only open-label studies with olanzap- 
ine since then (Budman, Gayer, Lesser, Shi, & Bruun, 
2001; McCracken, Suddath, Chang, Thakur, & Piacen- 
tini, 2008; Stamenkovic et al., 2000; Stephens et al., 
2004). Two 8-week controlled DBTs, one involving 48 
subjects (Dion, Annable, Sandor, & Chouinard, 2002) 
and the other involving 34 subjects (Scahill, Leckman, 
Schultz, Katsovich, & Peterson, 2003) with wide age 
ranges, demonstrated effectiveness of risperidone com- 
pared to placebo. Risperidone was also shown to be at 
least as effective as pimozide in a 12-week DBT of 50 
adolescent and adult patients (Bruggeman et al., 2001), 
as well as an 8-week crossover DBT of 19 child and 
adolescent patients (Gilbert, Batterson, Sethuraman, & 
Sallee, 2004). A single-blind study also showed similar 
effectiveness of risperidone to clonidine (Gaffney, Perry, 
Lund, Bever-Stille, Arndt, & Kuperman, 2002). A 56-day 
placebo-controlled pilot DBT of ziprasidone in 28 child 
and adolescent patients showed effectiveness in treating 
tics (Sallee et al., 2000). Otherwise, only case reports 
have been published for quetiapine (Chan-Ob, Kunta- 
wongse, & Boonyanaruthee, 2001; de Jonge, Cath, & van 
Balkom, 2007; Mukaddes & Abali, 2003) and the newer 
antipsychotic aripiprazole (Budman et al., 2008; Davies 
et al., 2006; Djebara, Worbe, Schupbach, & Hartmann, 
2008; Kastrup, Schlotter, Plewnia, & Bartels, 2005; Seo, 
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Sung, Sea, & Bai, 2008; Yoo, Choi, Park, Wang, Hong, & 
Kim, 2007). 

Other less commonly used dopamine antagonists 
have also been studied in TS. Metoclopramide is typi- 
cally used as an antiemetic and gastrointestinal proki- 
netic (Albibi & McCallum, 1983). After initial open-label 
trials (Acosta & Castellanos, 2004), an 8-week random- 
ized placebo-controlled DBT in 27 children and young 
adolescents, metoclopramide was shown to be effec- 
tive in reducing tics (Nicolson, Craven-Thuss, Smith, 
McKinlay, & Castellanos, 2005). Tiapride, an antipsy- 
chotic not available in North America, was found to 
be superior to placebo in a 6-week trial involving 27 
children (Eggers, Rothenberger, & Berghaus, 1988), rep- 
licating a similar earlier finding in TS patients in a DBT 
involving a mix of patients with various movement dis- 
orders (Chouza et al., 1982). Sulpiride is another antip- 
sychotic not available in North America but widely used 
for treatment of TS in the United Kingdom and Europe. 
Its efficacy is supported only by a retrospective review 
(Robertson, Schnieden, & Lees, 1990). Tetrabenazine, 
a dopamine antagonist that also depletes presynaptic 
monoamines, has been the subject of an extensive re- 
cent review (Porta, Sassi, Cavallazzi, Fornari, Bram- 
billa, & Servello, 2008). It was initially tried in TS some 
35 years ago (Sweet, Bruun, Shapiro, & Shapiro, 1974), 
and has shown positive results in long-term follow-up 
studies (Jankovic & Beach, 1997; Jankovic, Glaze, & 
Frost, 1984; Jankovic & Orman, 1988) and retrospective 
chart reviews (Kenney, Hunter, Mejia, & Jankovic, 2007; 
Paleacu, Giladi, Moore, Stern, Honigman, & Badarny, 
2004), but there has not been a report of a controlled 
study with tetrabenazine in TS to date. 


Adverse Effects of Dopamine Antagonists 


Dopamine receptor antagonists are associated with a 
number of different adverse effects, though much of the 
knowledge about these comes from their use in popu- 
lations with psychotic disorders (Correll, 2008; Stroup, 
Kraus, & Marder, 2006). Of particular concern has been 
the group of neurological side effects known as extrapy- 
ramidal symptoms (EPS). These include akathisia, dy- 
stonic reactions, parkinsonism, and dyskinesia, which 
can occur as tardive dyskinesia, a result of long-term 
dopamine antagonism, which occasionally is not revers- 
ible. Further possible effects include cognitive dulling, 
depression, and anxiety. Tetrabenazine acts by deplet- 
ing dopamine from the presynaptic vesicles; hence it 
can precipitate pronounced depression in vulnerable 
patients. It is also associated with EPS. All the above 
agents have been associated with neuroleptic malignant 


syndrome, which is an uncommon but serious neuro- 
logical side effect that can be fatal if untreated. 

Another important group of potential adverse ef- 
fects due to dopamine receptor antagonists are meta- 
bolic side effects, which include weight gain, diabetes, 
dyslipidemia, and potential vascular consequences if ex- 
posure is of long duration (month and years). It should 
be noted that tetrabenazine does not increase appetite, 
nor is it associated with metabolic abnormalities. 

Changes in cardiac electrical conduction leading to 
prolongation of the QTc interval, with the risk of sud- 
den cardiac death, is another concern, particularly for 
higher doses of pimozide and ziprasidone. A recent ret- 
rospective cohort study found a dose-related increased 
relative risk of sudden cardiac death among users of 
dopamine receptor antagonists (Ray, Chung, Murray, 
Hall, & Stein, 2009; Schneeweiss & Avorn, 2009). Other 
possible side effects, particularly for lower-potency an- 
tipsychotics, include sedation due to antihistaminic ef- 
fects and hypotension caused by alpha-2 blockade, as 
well as peripheral anticholinergic effects such as dry 
mouth, blurry vision, and constipation. 

In addition, dopamine receptor blockade in the hy- 
pothalamus can result in hyperprolactinemia, the con- 
sequences of which may include sexual dysfunction, 
amenorrhea, galactorrhea, and gynecomastia. High- 
potency antipsychotics, particularly risperidone and 
pimozide, are especially likely to cause hyperprolactine- 
mia. Interestingly, in a double-blind placebo-controlled 
double crossover study involving 26 children and ado- 
lescents with TS, prolactin elevation was found to be 
associated with response to pimozide (Sallee, Dough- 
erty, Sethuraman, & Vrindavanam, 1996). Subjects who 
developed EPS were also found to have elevated pro- 
lactin levels in both haloperidol and pimozide, though 
much more so with the latter. 

There were numerous early claims favoring the 
newer dopamine antagonist drugs, the so-called atypi- 
cal antipsychotics, in terms of tolerability and safety, 
among other things. However, an early systematic re- 
view and meta-analysis found that there was no advan- 
tage in tolerability when medication dose was taken 
into account (Geddes, Freemantle, Harrison, & Beb- 
bington, 2000). Furthermore, a number of more recent 
well-designed non-industry-funded large-scale studies 
in primary psychosis populations have demonstrated a 
lack of advantage of the newer drugs over the older 
ones (Jones et al., 2006; Miller et al., 2008; Sikich et al., 
2008). The evidence in TS population is sparse and 
equivocal. 

The receptor-binding profiles of antipsychotics are 
highly varied, precluding attempts to group them based 


on any single hypothesis. It is likely that anti-tic effects 
of antipsychotics are largely mediated via their block- 
ade of striatal D, receptors (Singer & Wendlandt, 2001). 
These receptors are also what mediate EPS (Kapur, 
Zipursky, Jones, Remington, & Houle, 2000). This sup- 
ports the findings that high-potency antipsychotics— 
that is, those with a high affinity to D, receptors, such 
as haloperidol, pimozide and risperidone—are effective 
in treatment of tics but also more likely to produce EPS. 
On the other hand, low-potency antipsychotics, that is, 
those that require higher doses to bind to D, receptors 
to a clinically adequate extent, bind to many other non- 
intended receptors, thus resulting in adverse effects. 
Even this general guide is an oversimplification, and 
one needs to consider the unique properties of each dif- 
ferent dopamine antagonist and, most importantly, the 
effects in the particular patient at hand (Correll, 2008). 


Alpha-2 Agonists 


Clonidine is an antihypertensive medication that de- 
creases noradrenergic transmission by stimulating pre- 
synaptic alpha-2 receptor. Early trials of clonidine in TS 
yielded mixed results (Borison et al., 1982; Goetz, Tan- 
ner, Wilson, Carroll, Como, & Shannon, 1987; Leckman, 
Detlor, Harcherik, Ort, Shaywitz, & Cohen, 1985). This 
included a 6-month placebo-controlled crossover DBT 
involving 30 patients, with a rigorous primary outcome 
measure based on evaluation of 1-minute video clips 
of subjects that yielded negative results (Goetz et al., 
1987). Clonidine outperformed placebo in a 12-week 
DBT involving 47 subjects with a wide age range (Leck- 
man, Hardin, Riddle, Stevenson, Ort, & Cohen, 1991), 
and it was found to be equivalent to risperidone in an 
8-week DBT with 21 children and adolescents (Gaffney 
et al., 2002). Clonidine has also been shown to be ef- 
fective at reducing tics in children with a chronic tic 
disorder and ADHD in a multicenter randomized 16- 
week DBT with 136 subjects by the TS Study Group 
(Kurlan et al., 2002). The transdermal clonidine patch 
was studied in a recent large DBT (Du et al., 2008), after 
it previously yielded negative results in a small pilot 
DBT (Gancher, Conant-Norville, & Angell, 1990). In the 
more recent study, 326 child and adolescent subjects 
with different tic disorders, around half of whom had 
TS, were administered active treatment with a weekly 
clonidine transdermal patch, while 111 were in the con- 
trol group (Du et al., 2008). There was a statistically 
significant improvement in the active treatment group 
compared to the placebo group after 4 weeks, but the 
difference in final mean total YGTSS scores was quite 
small. Guanfacine, another alpha-2 agonist, showed 
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some benefit for tics in an 8-week placebo-controlled 
DBT of 44 youth with tic disorders and ADHD (Scahill 
et al., 2001). However, in a subsequent 4-week DBT de- 
signed to assess neuropsychiatric effects of guanfacine 
using a total sample of 24 children and adolescents with 
mild TS, there was no improvement in YGTSS scores 
over placebo (Cummings, Singer, Krieger, Miller, & Ma- 
hone, 2002). 

In terms of side effects, alpha-2 agonists can cause 
sedation, which can be quite common and significant 
as the dose is increased. Other side effects may include 
headaches, dizziness, hypotension, dry mouth, consti- 
pation, irritability, mood lability, insomnia, and impo- 
tence (Goetz, 1992). Often such adverse effects occur 
within the first 2 weeks of treatment, or after a dose 
increase, and then abate. Considering this, doses should 
be increased gradually in order to avoid significant de- 
creases in pulse rate and blood pressure. Of particular 
importance is the awareness of rebound in tics and in- 
crease in pulse rate and blood pressure, as well as anxi- 
ety, with abrupt withdrawal (Leckman, Ort, Caruso, 
Anderson, Riddle, & Cohen, 1986). Furthermore, con- 
cern has been raised about guanfacine inducing mania 
in vulnerable children (Horrigan & Jarrett, 1999) or hal- 
lucinations (Boreman & Arnold, 2003). Although true 
prevalence is not known, this appears to be a rather rare 
adverse effect. 


Dopamine Agonists 


Although TS is viewed as a hyperdopaminergic condi- 
tion, a number of rationales have been given for the 
use of dopamine agonists in TS. One such trial, based 
loosely on findings from animal models, the experimen- 
tal D1 dopamine receptor agonist SKF 38393 showed 
no benefit in a DBT of patients with different move- 
ment disorders, including two subjects with TS (Braun, 
Mouradian, Mohr, Fabbrini, & Chase, 1989). It has also 
been suggested that stimulating presynaptic autoregula- 
tory dopamine receptors with dopamine agonists may 
decrease dopamine transmission and ameliorate tic 
symptoms, based initially on response to apomorphine 
in a study of two TS subjects (Feinberg & Carroll, 1979). 
Talipexole, a dopamine agonist with preferential affin- 
ity for presynaptic autoregulatory dopamine receptors, 
failed both in efficacy and in tolerability in a DBT of 13 
adult male subjects with TS (Goetz, Stebbins, & Thelen, 
1994). In two open trials, pergolide, a mixed D1/D2/D3 
dopamine receptor agonist with higher affinity for pre- 
synaptic than postsynaptic D2 receptors, showed ben- 
efit in a retrospective chart review (Griesemer, 1997) 
and in an open-label study (Lipinski, Sallee, Jackson, & 
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Sethuraman, 1997). Subsequently it was studied in two 
DBTs. In the first controlled study, 24 children and ado- 
lescents with TS were randomized to either placebo or 
pergolide for 6 weeks, followed by a crossover after a 
2-week placebo washout (Gilbert, Sethuraman, Sine, 
Peters, & Sallee, 2000). Although YGTSS scores clearly 
improved in the second arm of the study, this was not 
the case in the first arm of the study, and secondary 
outcome measures based on clinician assessment and 
parent ratings did not separate from placebo. In the 
subsequent larger placebo-controlled DBT involving 57 
children and adolescents with TS, pergolide resulted 
in a modest decrease in YGTSS scores after 8 weeks, 
but here again, the secondary outcomes based on clini- 
cian assessments and parent ratings failed to separate 
from placebo (Gilbert, Dure, Sethuraman, Raab, Lane, & 
Sallee, 2003). Finally, a single dose of levodopa under 
single-blind conditions in 6 adults with TS resulted 
in improvement of tics (Black & Mink, 2000). This is 
intriguing, as it cannot be explained by presynaptic 
inhibition, and the investigators argue that previous 
positive findings with dopamine agonists may have 
all been through direct postsynaptic dopaminergic ef- 
fects, possibly through effects on different aspects of 
the tic generation process than those pertaining to re- 
sponse to dopamine antagonists. Overall, there is little 
evidence for clinical use of dopamine agonists other 
than pergolide, and even there the evidence is limited. 
Importantly, although pergolide has been generally well 
tolerated in trials, there have been reports of serious 
adverse effects, including pleural, retroperitoneal, and 
pericardial fibrosis; cardiotoxicity; and vasospasm (Sca- 
hill et al., 2006). Non-ergot dopamine agonists such as 
pramipexole or ropinirole are safer; however, there is no 
data as to their efficacy in treatment of tics. 


Botulinum Toxin 


Botulinum toxin is a potent poison that causes muscle 
paralysis by interfering with the release of neurotrans- 
mitter acetylcholine from nerve terminals. Locally 
applied in minute amounts, it has been used in the treat- 
ment of dystonias, among other things. An early open 
study in 10 TS patients with disabling focal dystonic 
tics found botulinum toxin to be effective in all subjects 
(Jankovic, 1994). Interestingly, patients noted a marked 
decrease in premonitory urges. This was noted again 
in a case report of a boy with severe coprolalia who re- 
ceived botulinum toxin injection in the vocal cord with 
significant improvement in his coprolalia and marked 
reduction of premonitory urges associated with his 
vocal tics (Scott, Jankovic, & Donovan, 1996). A smaller 


proportion of subjects with different motor and vocal tics 
had benefit from botulinum toxin in a large open study 
(Awaad, 1999). In two other open studies, most patients 
had improvement in tics, as well as premonitory urges 
(Kwak, Hanna, & Jankovic, 2000; Porta, Maggioni, Otta- 
viani, & Schindler, 2004). In the only controlled DBT to 
date, most of the 18 subjects who completed the study 
experienced significant reduction in the targeted tics as 
well as premonitory urges with botulinum toxin relative 
to placebo. Unfortunately patients did not feel that the 
treatment reduced their tics overall (Marras, Andrews, 
Sime, & Lang, 2001). In a recent case report, botulinum 
toxin in addition to antipsychotic treatment resulted in 
resolution of violent dystonic neck tics in a patient with 
TS (Aguirregomozcorta, Pagonabarraga, az-Manera, 
Pascual-Sedano, Gironell, & Kulisevsky, 2008). Indeed, 
botulinum toxin may be more useful in significant focal 
dystonic tics. The main adverse effects include weak- 
ness of the injected muscle and decreased voice volume 
when the vocal cords are treated, as well as transient 
soreness at the injection site (Scahill et al., 2006). 


GABA Agonists 


Diazepam, a benzodiazepine, was not found to be help- 
ful for tics in an early placebo-controlled DBT with 
four adolescents (Connell et al., 1967). Clonazepam, 
another benzodiazepine, was found to show some 
benefit in an open trial (Gonce & Barbeau, 1977) and 
two chart reviews (Troung, Bressman, Shale, & Fahn, 
1988; Steingard, Goldberg, Lee, & DeMaso, 1994). One 
of the chart reviews involved children with a tic dis- 
order and comorbid ADHD, with clonazepam used as 
an adjunctive treatment to clonidine (Steingard et al., 
1994). An interesting study of 20 TS patients found that 
those with higher red blood cell-to-plasma choline ra- 
tios were more likely to respond to clonazepam than 
to haloperidol (Merikangas, MeriKopp, & Hanin, 1985), 
but this has yet to be replicated. Clonazepam has not 
been studied in a controlled DBT. Clinical experience 
suggests that in severe cases of TS it may augment the 
effects of neuroleptics on tics. Progabide, a GABA recep- 
tor agonist, showed some tic reduction in two TS pa- 
tients during an open-label study (Mondrup, Dupont, & 
Braendgaard, 1985), but it has never been the subject 
of a DBT in TS. Baclofen, a GABA, receptor agonist, 
showed benefits in a large open trial (Awaad, 1999), but 
it did not significantly decrease tics in a placebo-con- 
trolled crossover DBT trial of 9 youth with TS (Singer, 
Wendlandt, Krieger, & Giuliano, 2001). Overall, there 
is inadequate evidence for the use of GABA agonists to 
reduce tics in TS. 


Nicotine 


Initial positive reports of the use of nicotine gum as an 
adjunct to haloperidol under open label (Sanberg, Fo- 
gelson, Manderscheid, Parker, Norman, & McConville, 
1988; Sanberg et al., 1989) and single-blind conditions 
(McConville et al., 1992) led to findings similar to those 
of studies using the nicotine patch (Silver & Sanberg, 
1993; Shytle et al., 1996; Silver, Philipp, McConville, & 
Sanberg, 1996) as an adjunct to haloperidol or as mono- 
therapy (Dursun, Reveley, Bird, & Stirton, 1994). Sub- 
sequently a 33-day placebo-controlled DBT studied the 
nicotine patch as an adjunct to haloperidol in 70 chil- 
dren with TS (Silver, Shytle, Philipp, Wilkinson, McCo- 
nville, & Sanberg, 2001). The nicotine patch adjunct was 
better than placebo in clinician- and parent-rated global 
improvement, but not in YGTSS scores. Furthermore, a 
significant proportion of patients experienced side ef- 
fects that included nausea (71%), vomiting (40%), and 
pruritus (57%). The high prevalence of side effects, as 
well as the equivocal benefit in tics, precludes clinical 
use of nicotine in TS. 


Other 


A number of other drugs have been explored in TS, but 
there is no good evidence from rigorous controlled DBTs 
to support their use. Cannabis has been reported to re- 
duce tics, according to patient accounts (Muller-Vahl, 
Kolbe, Schneider, & Emrich, 1998), and in a single-case 
trials (Muller-Vahl, Schneider, & Emrich, 2002; Muller- 
Vahl et al., 1999), which led to two small placebo- 
controlled DBTs with interesting results (Muller-Vahl, 
Schneider, Koblenz, et al., 2002; Muller-Vahl et al., 
2003), although not nearly as impressive as what is de- 
scribed in patient accounts. While the difference in ef- 
fect size may be inherent to the difference in study type, 
another consideration is that nabilone, the cannabinoid 
used in the controlled studies, may be less effective than 
marijuana. Studies with opioid agonists and antagonists 
have shown mixed results (Kurlan, Majumdar, Deeley, 
Mudholkar, Plumb, & Como, 1991; van Wattum, Chap- 
pell, Zelterman, Scahill, & Leckman, 2000; Chappell, 
1994; Chappell, Leckman, Scahill, Hardin, Anderson, & 
Cohen, 1993). Interestingly, acute naloxone infusion 
decreased tics at low dose but significantly increased 
tics at the higher dose (van Wattum et al., 2000). The 
anticonvulsant levetiracetam showed positive results in 
an open-label study (Awaad, Michon, & Minarik, 2005) 
and in an extension entailing 4 years of monotherapy 
in 70 TS children and adolescents (Awaad, Michon, & 
Minarik, 2007). However, levetiracetam showed no im- 
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provement on any measure, in contrast to clonidine, in a 
recent small 15-week DBT with cross-over design (Hed- 
derick, Morris, & Singer, 2009). Topiramate, another an- 
ticonvulsant, showed effectiveness in a chart review of 
39 cases (Nelson, Bost, & Lesser, 2007). A more recent 
manufacturer-sponsored small DBT showed topiramate 
to be effective compared to placebo (Jankovic, Jimenez- 
Shahed, & Brown, 2009). Donepezil has shown positive 
effects in two case reports (Hoopes, 1999; Niederhofer, 
2006) and in an open trial (Cubo et al., 2008), but it has 
not subjected to a controlled study. The antiandrogen 
flutamide showed inconsistent results in a case series 
(Peterson, Leckman, Scahill, et al., 1994) and a DBT 
(Peterson, Zhang, Anderson, & Leckman, 1998). There 
are reports that some calcium channel antagonists may 
reduce tics in TS patients (Micheli et al., 1990; Walsh, 
Lavenstein, Licamele, Bronheim, & O’Leary, 1986), but 
there have not been any DBTs to subject these to rigor- 
ous study. 


Comorbidities 


Given the high comorbidity between ADHD and TS, chil- 
dren with TS are often exposed to stimulant medications. 
The issue of stimulant medication potentially increasing 
or even resulting in new-onset tics has received much 
attention in the literature. Despite earlier concerns that 
stimulants cause or exacerbate tics (Borcherding, Key- 
sor, Rapoport, Elia, & Amass, 1990; Castellanos et al., 
1997; Feinberg & Carroll, 1979; Handen, Feldman, Gos- 
ling, Breaux, & McAuliffe, 1991; Lipkin, Goldstein, & 
Adesman, 1994; Sverd, Gadow, & Paolicelli, 1989), the 
extent of this relationship was brought into question 
by subsequent DBTs (Gadow, Nolan, Sprafkin, & Sverd, 
1995; Gadow, Sverd, Nolan, Sprafkin, & Schneider, 
2007; Gadow, Sverd, Sprafkin, & Nolan, 1995; Gadow, 
Sverd, Sprafkin, Nolan, & Ezor, 1995; Gadow, Sverd, 
Sprafkin, Nolan, & Grossman, 1999; Castellanos, 1999; 
Kurlan et al., 2002; Law & Schachar, 1999). In the larg- 
est of these, a 16-week multicenter DBT involving 136 
children with ADHD and a chronic tic disorder (the ma- 
jority of which were TS) were randomized to clonidine, 
the stimulant methylphenidate, a combination of these, 
or placebo (Kurlan et al., 2002). One of the secondary 
outcome findings was that the proportion of subjects 
reporting worsening of their tics was not higher in the 
methylphenidate group than in the placebo and other 
groups. Of note is the fact that tic severity was found to 
be improved in the methylphenidate group compared to 
the placebo group (Kurlan et al., 2002). Nevertheless, 
more individuals reported tics as a dose-limiting side 
effect of methylphenidate, and the pooled data may not 
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uncover a proportion of individuals whose tics do in- 
crease with methylphenidate. Moreover, as is suggested 
by the investigators, there may have been a selection 
bias against children who had previously experienced tic 
exacerbation on methylphenidate (Kurlan et al., 2002). 
Furthermore, the study does not address potential long- 
term or dose-related effects of methylphenidate on tics 
(Goldberg, 2002). Thus, although these findings have 
made it more likely for stimulants to be considered in 
the treatment of ADHD comorbid with TS, one should 
still consider that methylphenidate may exacerbate tics 
in certain patients (Erenberg, 2005; Poncin, Sukhodol- 
sky, McGuire, & Scahill, 2007). 

OCD is another condition that is highly comorbid 
with TS. Furthermore, it has been suggested that OCD 
in the presence of a tic disorder represents a distinct 
category of OCD (Leckman, Rauch, & Mataix-Cols, 
2007). Indeed, it has been suggested that the presence 
of tics makes OCD less responsive to selective serotonin 
reuptake inhibitors (McDougle, Goodman, Leckman, 
Barr, Heninger, & Price, 1993; Shetti et al., 2005) and 
predicts poorer long-term outcomes in OCD (Leonard 
et al., 1993). An early DBT demonstrated that adding 
haloperidol decreases OCD symptoms in fluvoxamine- 
refractory patients with comorbid tics but not in those 
without tics (McDougle, Goodman, Leckman, Lee, 
Heninger, & Price, 1994). A later study showed low-dose 
risperidone to be effective as an adjunct in OCD patients 
refractory to SSRI monotherapy, but the presence of a 
tic disorder was not a moderating factor (McDougle, Ep- 
person, Pelton, Wasylink, & Price, 2000). A systematic 
review and meta-analysis found that the presence of a 
comorbid tic disorder was associated with a beneficial 
response to dopamine antagonist augmentation to SSRI 
in the treatment of OCD (Bloch, Landeros-Weisenberger, 
Kelmendi, Coric, Bracken, & Leckman, 2006), but this 
was not the case in another meta-analysis (Skapinakis, 
Papatheodorou, & Mavreas, 2007). A secondary analysis 
of the landmark Pediatric OCD Treatment Study found 
that the SSRI sertraline did not separate from placebo in 
children with comorbid tic disorders, but there was no 
such effect in the arms receiving cognitive-behavioral 
therapy (March et al., 2007). Finally, although less of an 
issue compared to stimulants, one should be aware of 
the possibility that tic exacerbation may occur as a side 
effect of SSRIs (M.S. Lee, Lee, & Kim, 2008). Overall, 
while cognitive-behavioral therapy and SSRIs should still 
be considered as first-line treatments in the treatment of 
OCD comorbid with TS, it appears that the presence of 
TS can decrease the likelihood of response to SSRIs, and 
a proportion of patients refractory to these may respond 
to augmentation with haloperidol or risperidone. 


Summary 


In summary, when, after careful consideration, a deci- 
sion is made to treat tics with pharmaceutical agents, 
the two main classes of drugs to consider are the do- 
pamine antagonists and the alpha-2 agonists. The 
dopamine antagonists haloperidol, pimozide, and 
risperidone have larger effect sizes and more empiri- 
cal support than other agents. Nevertheless, many 
groups recommend starting with an alpha-2 agonist, 
for example, clonidine, or guanfacine, for which we 
also have good empirical evidence of efficacy and a 
generally more favorable side effect profile (Swain 
et al., 2007). These medications need to be titrated ju- 
diciously, with ongoing regular monitoring of potential 
side effects. Currently available medications are pallia- 
tive, not curative. Given the known natural course of 
tics in TS, that is, that tics usually improve toward the 
end of the teen years, it is prudent to gradually taper 
and discontinue the medication when tics have been 
mild or not present at all for a significant period of time 
(6-12 months). 


Neurosurgical Procedures Previously 
Attempted for the Treatment 
of Tourette Syndrome 


Prior to and concurrent with the development of previ- 
ously discussed basal ganglia models a number of brain 
regions were the target of ablative surgery in an attempt 
to treat cases of otherwise intractable Tourette syn- 
drome (Rauch, Baer, Cosgrove, & Jenike, 1995; Temel & 
Visser-Vandewalle, 2004). Although these invasive pro- 
cedures have been few and far between (Temel and 
Visser-Vandewalle identified only 65 reported patients 
in the literature in their recent review), several brain 
areas have been targeted. Although many reports lack 
information that would enable precise determination 
of the location of the lesion, the general areas targeted 
include parts of the frontal lobe, the limbic system, the 
thalamus, the infrathalamic region, and the cerebellum. 
Most reports mention improvement of tics following 
the procedure but these assessments were usually un- 
blinded and did not include a quantitative assessment of 
tic reduction. Moreover, serious side effects have been 
reported, such as changes in sexual behavior (Hassler & 
Dieckmann, 1970) or speech and swallowing dysfunc- 
tion (Leckman, de Lotbiniere, Marek, Gracco, Scahill, & 
Cohen, 1993). Therefore, despite some level of success, 
it is generally agreed that ablative surgery should re- 
main an experimental procedure reserved for the most 


refractory cases. Moreover, in this and other movement 
disorders, deep brain stimulation has gradually replaced 
ablative surgery, as it allows the reversible silencing of 
brain structures through high-frequency stimulation. 

Deep brain stimulation (DBS) involves stimulating 
specific brain regions using chronically implanted elec- 
trodes. It has been used successfully for the treatment 
of movement disorders such as Parkinson’s disease and 
dystonia and is currently being investigated for a vari- 
ety of conditions that include mood and cognitive dis- 
turbances. Its use in Tourette syndrome was recently 
explored in a number of case reports and small-sample 
studies (Ackermans, Temel, & Visser-Vandewalle, 2008; 
Neuner, Podoll, Janouschek, Michel, Sheldrick, & Sch- 
neider, 2008). 

The mechanisms of action of DBS are complex and 
beyond the scope of this chapter, but they have been 
recently reviewed in detail by several authors (see, 
e.g., Liu, Postupna, Falkenberg, & Anderson, 2008; 
Hammond, Ammari, Bioulac, & Garcia, 2008; Israel & 
Bergman, 2008; Montgomery & Gale, 2008; McIntyre, 
Savasta, Walter, & Vitek, 2004). Despite many years 
of research, these mechanisms remain unclear. Since 
DBS gives rise to similar effects as lesioning, it was ini- 
tially assumed that high-frequency stimulation inhibits 
target structures. While there is evidence that this is 
the case, there is also evidence that some neural ele- 
ments are stimulated by high-frequency stimulation. 
Factors that account for the complexity of assessing the 
mechanisms of action of DBS include the complexity 
of the environment surrounding the electrode, which 
includes different types of neural elements, which can 
be affected differently by DBS (cell bodies, axons, fibers 
of passage). 

Initial impetus for DBS in TS patients was motivated 
by the reported success of thalamotomies in these pa- 
tients. Hence, the first target explored with DBS was the 
thalamus, based on the influential report of Hassler and 
Dieckmann (1970) describing thalamotomies in three 
TS patients. In their paper, Hassler and Dieckmann de- 
scribe making 10s of lesions in both the right and left 
thalamus of each patient, with positive outcomes. The 
location they targeted is customarily quoted to justify 
the specific target within the thalamus chosen for DBS 
in other studies. That target includes regions of the 
centromedian nucleus, the substantia periventricularis, 
and the ventro-oralis internus. The first DBS in TS study 
by Vandewalle, van der Linden, Groenewegen, and Cae- 
maert (1999) targeted the crosspoint of the centrome- 
dian nucleus, substantia periventricularis, and nucleus 
ventro-oralis internus. Several groups have published re- 
sults based on thalamic stimulation (Visser-Vandewalle, 
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Temel, Colle, & van der Linden, 2003; Maciunas et al., 
2007; Servello, Porta, Sassi, Brambilla, & Robertson, 
2008; Bajwa et al., 2007). Across groups, this procedure 
has resulted in tic reduction of about 49% (Neuner et al., 
2008), sometimes lasting several years. 

The second most popular target has been the glo- 
bus pallidus (GP). The rationale for targeting the GP is 
that DBS in this region is useful in reducing hyperki- 
netic symptoms in Parkinson’s disease such as drug- 
induced dyskinesia and that, as such, it would be useful 
for mitigating tics, which can be seen as a hyperkinetic 
symptom. Several groups implanted the GP in addition 
to the thalamus (Ackermans et al., 2006; Diederich, Ka- 
Iteis, Stamenkovic, Pieri, & Alesch, 2005; Houeto et al., 
2005; van der Linden, Colle, Vandewalle, Alessi, Rijck- 
aert, & de Waele, 2002; Welter et al., 2008) and a few 
implanted the GP alone (Dehning, Mehrkens, Muller, & 
Botzel, 2008; Shahed, Poysky, Kenney, Simpson, & Jank- 
ovic, 2007). In cases where both the thalamus and the 
GP were targeted and results compared within patients, 
GP stimulation usually gave better results in terms of 
tic reduction than thalamic stimulation. Overall, GP 
stimulation led to a 76% tic reduction (Neuner, Podoll, 
Lenartz, Sturm, & Schneider, 2009). Although a smaller 
number of patients have been studied under GP stim- 
ulation, it is reported that a multicenter study to test 
the effectiveness of pallidal stimulation is underway in 
France (see Welter et al., 2008). 

Finally, there are a few reports of DBS in the nucleus 
accumbens/anterior limb of the internal capsule region 
(Flaherty et al., 2005; Kuhn et al., 2007; Neuner et al., 
2009). The rationale for targeting the nucleus accum- 
bens is that OCD behaviors are a frequent comorbidity 
of TS, and DBS of the nucleus accumbens in OCD pa- 
tients has been performed. In the few patients in whom 
nucleus accumbens stimulation was tried, there was a 
reduction in tics by about 43% (Neuner et al., 2008) 
and in one patient’s self-injurious behavior stopped fol- 
lowing stimulation, while it was significantly reduced 
in the other patients. 

In conclusion, DBS for TS in all targets reported 
to date seems to yield a positive outcome. A short- 
coming of the currently available data is that most of 
these studies to date have consisted of case reports and 
small-sample unblinded studies, although there are 
exceptions, such as a randomized double-blind trial 
involving 5 patients (Maciunas et al., 2007) and a se- 
ries of 18 patients evaluated in on-off stimulator con- 
ditions as well as sham (Servello et al., 2008). There 
is insufficient information at this time to recommend 
one target over the others, and it has been suggested 
that a large multicenter study is required to answer 
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this question (Neuner et al., 2008). Although further 
research is clearly needed in this area and is warranted 
by the positive preliminary results, caution should be 
exercised in making DBS more widely available for TS 
patients. DBS for TS patients remains an experimental 
procedure at this time. As such, appropriate patient se- 
lection is important to maximize the possible benefits to 
subjects (Visser-Vandewalle, 2007). This is particularly 
important because TS is not a degenerative disease like 
Parkinson’s disease, but a disease where the symptoms 
wax and wane. Furthermore only a minority of TS cases 
require medical intervention, and only a minority of 
those cases are refractory to non-invasive treatment. 
A group of experts convened by the Tourette Syndrome 
Association has published detailed recommendations 
regarding patient selection and assessment for DBS in 
TS (Mink et al., 2006). Among these recommendations 
is the suggestion to select only patients with stable se- 
vere disease for a number of years in adulthood who 
have failed conventional pharmacological treatment 
with appropriate doses and durations of three classes of 
medications, which should include an alpha-adrenergic 
agonist, two dopamine antagonists, and a benzodiaz- 
epine. Moreover, they suggest selecting patients who 
have previously tried behavioral therapy, which has 
been shown beneficial and is low risk. A last word of 
caution regarding DBS and TS regards the presence in 
some TS patients of self-mutilatory behavior. One group 
reported poor wound healing on the scalp because of 
a compulsion to touch it, and this resulted in the need 
to cast the patient’s arms and chest to prevent touch- 
ing until the wound was healed (Servello et al., 2008). 
Again, this highlights the importance of adopting a cau- 
tious approach in using DBS for TS because it is, at this 
time, still at the proof-of-principle stage as therapy for 
disorders of mood, behavior, and thought (Rabins et al., 
2009). 


INTEGRATED CLINICAL PRACTICE 


Patients with TS have a wide range of presentation in 
terms of severity and comorbidity, among other charac- 
teristics. Uncomplicated cases of TS can often be managed 
by frontline care providers such as family practitioners, 
pediatricians, community psychiatrists, neurologists, and 
clinical psychologists. However, for more severe and/or 
complex cases, the potential treatments are highly var- 
ied and are best delivered in an individualized manner 
in the context of an integrated multidisciplinary clinic. 
Though not yet commonly the case, such clinics should 


be staffed by mental health care providers who trained 
in the different psychological and behavioral treatments 
for TS, particularly habit reversal training. These could 
be carried out by psychologists, psychiatrists, or social 
workers. Neuropsychologists and psychometricians 
can regularly provide psychological assessments when 
needed. Social workers can be invaluable for dealing 
with parenting and other family issues, as well as advo- 
cating in patient schools and communities. Speech lan- 
guage pathologists can help with common phonological 
problems and stuttering, as well as social communica- 
tion difficulties. Occupational therapists can provide 
help for subjects with sensory hypersensitivities, and 
such challenges as getting thoughts into writing, as well 
as fine motor difficulties, which may affect handwriting. 
Psychiatrists should be able to integrate the complex 
care these patients require and may treat tics or related 
difficulties with medication when required. Such clinics 
also benefit from readily available general practitioners, 
pediatricians, and neurologists to act as consultants for 
relevant physical problems. Finally, when it is impracti- 
cal to have all these care providers in the same physical 
space, as is often the case in community settings, virtual 
integrated TS clinics can be a means to deliver the nec- 
essary care through open and ongoing communication 
and collaboration among practitioners from different 
fields with the training, experience, and availability to 
assess and treat TS patients. 


CONCLUSION 


TS is a fascinating condition both scientifically and 
clinically. The semivoluntary nature of tics makes them 
a good model for understanding human volition and 
impulse control. There has been significant research 
about this from neuroimaging and neurophysiological 
perspectives. As well, there has been some intriguing 
research into the potential role of neuroimmunologi- 
cal mechanisms in TS. Furthermore, the complex ge- 
netics involved in TS will require sophisticated and 
multifaceted approaches, such as those that consider 
gene-environment interactions and possibly epigenetic 
mechanisms, to unravel the heritability of TS. These 
patients present in highly variable ways, and they are 
consistently interesting in terms of their conditions and 
as individuals. The wide array of tools available to help 
them, from the simple and straightforward to more in- 
volved interventions, continues to evolve. Thus, the 
field of TS is a dynamic and fulfilling area of integration 
at multiple levels. 
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Schizophrenia is common, has high social and eco- 
nomic impact, manifests early—mostly during adoles- 
cence and early adulthood—and is frequently preceded 
by a premorbid pattern of rather unspecific but never- 
theless handicapping symptoms that may be present for 
several years before clinical manifestation. A wealth of 
biological markers associated with schizophrenia has 
been identified in the fields of neurophysiology, neu- 
rochemistry, and neuroimaging. The endophenotype 
concept allows for the integration of these heteroge- 
neous results with recent molecular genetic findings. 
However, none of the biological findings have proved 
to be of clinical value in respect to differentiate schizo- 
phrenia subtypes, to support differential diagnosis, or 
to fine-tune therapy. Diagnosis is still based on psycho- 
pathological features, and pharmacological intervention 
is the mainstay of therapy. However, individual psy- 
chotherapy, sociotherapy, and family interventions are 
gaining ground. In this regard, cognitive deficits are of 
particular interest since they represent the best-known 
predictors of functional outcome in schizophrenic pa- 
tients. Treatment of cognitive deficits appears to im- 
prove the outcome of schizophrenia. However, despite 
progress in understanding schizophrenia and in terms 
of therapeutic approaches, more than one-third of af- 
fected people have a poor outcome, and no more than 
20% have a good outcome. 


Matthias Weisbrod 
Ute Pfuller 

Daniela Roesch-Ely 
Johannes Schroder 


With a lifelong prevalence of 1%-1.5%, and with 
0.025%-0.05% of the total population in developed 
countries in treatment in any 1 year, schizophrenia is 
a common disease with high social and economic im- 
pact. Schizophrenia is equally prevalent in men and 
women; however, both age at onset and the course of 
illness differ between the sexes. Onset in men is ear- 
lier, with more than half suffering from schizophrenic 
symptoms before the age of 25, whereas peak age in 
women is 25-35, with a second peak at the beginning 
of the fifth decade. The second peak among women, 
with overall similar prevalence, seems to indicate some 
protecting influence of female sexual hormones (i.e., 
estrogen). The protective function of estrogen may also 
be involved in the more benign course in women with 
favorable functional and—especially—social outcomes. 
However, hormonal treatment has not yet been shown 
to have a beneficial effect. 

Schizophrenia is considered a disease covering a 
spectrum of various disorders that differ with regard to 
etiologic factors, clinical course, and outcome. Bleuler 
(1857-1939), who coined the term “schizophrenia” in 
1911, considered the plural form “schizophrenias” to be 
more appropriate. The term “schizophrenia” was widely 
accepted at the time and replaced Kraepelin’s (1865- 
1925) term “dementia praecox,” which emphasized the 
long-term deterioration after early onset. In diagnostic 
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matters, the United States has tended to follow Bleuler’s 
conceptualization, whereas European countries favored 
Kraepelin’s ideas, which has resulted in as much as 
twofold higher incidence rates of schizophrenia in the 
United States. However, with the introduction of the 
DSM-III, the U.S. diagnostic system has moved toward 
Kraepelin’s ideas and the two concepts have merged. 
Today there are only subtle differences between the two 
diagnostic systems concerning schizophrenia. 

The diagnosis of schizophrenia was highly influenced 
by the ideas of Kurt Schneider (1888-1967). Schneider dis- 
tinguished between Erstrangsymptome (first-rank symp- 
toms) and Zweitrangsymptome (second-rank symptoms), 
claiming first-rank symptoms to be more valuable for 
the diagnosis of schizophrenia. Schneider’s ideas are 
still preserved in the actual categorical diagnostic sys- 
tems. Another idea of Schneider’s is still influential. In 
his opinion, schizophrenic symptoms arise from distinct 
cerebral lesions or dysfunctions. This assumption stimu- 
lated a wealth of neuropathological as well as structural 
and functional neuroimaging research. However, none 
of the numerous structural and functional findings that 
separate schizophrenic patients as a group from healthy 
controls has qualified as a diagnostic marker on an indi- 
vidual basis. 

Although prevalence of schizophrenia is around 1% 
in most cultures and regions, some geographical pock- 
ets with high incidents of schitzophrenia have been 
identified. These inconsistencies have been interpreted 
as supportive of an infective and/or genetic cause of 
schizophrenia. Family, twin, and molecular genetic 
studies clearly demonstrate the significance of genetic 
factors in the manifestation of schizophrenia. In gen- 
eral, the risk of developing schizophrenia is higher for 
members of families with one ore more affected mem- 
bers and increases with the number of shared genes: it 
amounts to 10% in first-degree relatives of affected in- 
dividuals, whereas it is only 5% in second-degree rela- 
tives. If both parents are affected, an individual’s risk 
adds up to nearly 50% and reaches the risk of a mo- 
nozygotic twin, whose twin sibling is affected. Adoption 
studies show that the risk of developing schizophrenia 
transmits with the genes, not with the social environ- 
ment. The finding of a strong genetic contribution to 
schizophrenia was supported by recent studies that 
employed advanced molecular genetic methods. They 
found associations between several gene loci and the 
manifestation of schizophrenia. They also showed that 
schizophrenia is not caused by a single gene. In con- 
trast, a number of genes seem to modulate the risk for 
schizophrenia to different extents and in different ways 
and even interact with each other. However, how genes 


contribute to the manifestation of the illness is not yet 
fully understood. 

Family-, adoption-, and twin studies show that ge- 
netic vulnerability manifests not in the manifestation of 
full-blown schizophrenia but also in related syndromes. 
These syndromes are known as schizophrenia spectrum 
disorders and include schizotypal personality disorder as 
well as affective and schizoaffective psychoses. There- 
fore, not just the illness schizophrenia as diagnosed ac- 
cording to diagnostic manuals seems to be inherited, 
but rather a heterogeneous and blurred phenotype with 
a specific vulnerability to schizophrenia is transmitted 
genetically. The manifestation of schizophrenia seems 
to rely highly on environmental factors. Thus the genes 
associated with schizophrenia constitute a dimensional 
rather than a categorical spectrum characterized by un- 
specific single symptoms and symptom clusters. 

Findings from twin studies consistently show that 
only about half of monozygotic twin pairs are concor- 
dant for schizophrenia. These findings and the obser- 
vation from adoption studies that—by existing genetic 
vulnerability—the interactions in fostering families 
modulate the individual risk of developing schizophre- 
nia point to the importance of environmental factors 
to the manifestation of schizophrenia. Cumulative ev- 
idence from a large number of studies suggests that 
genetic factors are necessary in the sense that they 
create an elevated vulnerability but are not sufficient 
by themselves for the development of schizophrenia. 
Then again, a number of environmental risk factors 
have been consistently identified in a wealth of stud- 
ies. Among these findings are the preponderance of 
winter births; urban environments; postnatal infec- 
tions, in particular with toxoplasmosis; and aberrant 
transcription of elements related to the human endoge- 
nous retrovirus (HERV-W) family during manifestation 
of schizophrenia. Taken together, these findings lead 
to the hypothesis that both genetic and environmental 
factors are involved in the pathogenesis of the disease. 

The most widely accepted conceptualization of 
the manifestation of schizophrenia, which integrates 
biological—including genetic—psychosocial, and en- 
vironmental factors, is the stress-diathesis model. It 
postulates an interaction between factors constituting 
vulnerability (diathesis), which drives the symptoms of 
schizophrenia to develop (Zubin & Spring, 1977). 


PSYCHOPATHOLOGY 


Psychopathology of schizophrenia is characterized by its 
polymorphism in terms of the symptoms as well as the 


course. Eugen Bleuler’s distinction between fundamen- 
tal or primary symptoms (Grundsymptome) and acces- 
sory or secondary symptoms (akzessorische Symptome) 
was very influential, as was Kurt Schneider’s differen- 
tiation between first-rank symptoms and second-rank 
symptoms. The specificity and the prognostic relevance 
of these concepts are under critical discussion; never- 
theless, they are of fundamental significance for our 
overall understanding of schizophrenic psychopathol- 
ogy. Primary symptoms according to Bleuler consist of 
affective disturbances, loosening of associations, am- 
bivalence, and autism, whereas accessory symptoms in- 
clude delusions, hallucinations, and catatonia. Bleuler 
conceptualized primary symptoms as related to the 
biological and etiological basis of schizophrenia. Ac- 
cessory symptoms, in contrast, were thought to result 
from the primary symptoms. Kurt Schneider’s first-rank 
symptoms comprise audible thoughts, voices arguing or 
discussing, voices commenting, somatic passivity expe- 
riences, thought withdrawal and other experiences of 
influenced thought, thought broadcasting, delusional 
perceptions, and all other experiences involving voli- 
tion, made affects, and made impulses. Kurt Schneider 
considered first-rank symptoms in no way specific to 
schizophrenia but of pragmatic value in establishing 
a diagnosis, whereas second-rank symptoms, such as 
sudden delusional ideas, were rather unspecific. Sch- 
neider himself pointed out that schizophrenia may be 
present without first-rank symptoms and emphasized 
that somatic illnesses may show first-rank symptoms as 
well. He did not want to rigidly apply first-rank symp- 
toms in the diagnosis of schizophrenia. Bleuler’s and 
Schneider’s ideas are still preserved in the diagnos- 
tic manuals currently in use for reliable diagnosis of 
schizophrenia: the ICD-10 and DSM-IV. 

The description of schizophrenic subtypes aims at 
reaching beyond schizophrenic symptoms. The DSM-IV, 
for example, defines five subtypes: paranoid type, disor- 
ganized type, catatonic type, undifferentiated type, and 
residual type. This differentiation is of some clinical 
value but is not overall satisfactory, since the subtypes 
in use (1) are not stable over the course of the illness, 
(2) do not closely correlate with prognosis, (3) do not 
predict responsivity to specific treatment, and (4) so far 
have not been shown to be associated with any com- 
mon etiological mechanism. 

In a number of influential papers, Nancy Andreasen 
(1985) delineated positive and negative symptoms— 
like loose associations, hallucinations, bizarre behavior, 
and increased speech or affective flattening, poverty of 
speech or speech content, blocking, poor grooming, lack 
of motivation, anhedonia, social withdrawal, cognitive 
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defects, and attention deficits. This differentiation has 
not only been supported in a wealth of studies but has 
also entered clinical practice as a comprehensive ap- 
proach to describe the psychopathology. 


COGNITIVE DYSFUNCTIONS 


Cognitive dysfunctions form, along with positive and 
negative symptoms, a core feature of schizophrenia. 
Emil Kraepelin described features of the disorder that 
he thought reflected impairments in cognition and at- 
tention. He believed that these impairments were me- 
diated by dysfunction of the frontal lobe. Even though 
cognitive deficits in the domains of attention, memory, 
and executive functions were well described, they only 
recently began to receive the attention of therapeutic 
approaches. This may be due to the more obvious and 
dramatic presentation of positive symptoms. Moreover, 
the introduction of chlorpromazine and other antipsy- 
chotic drugs in the 1950s, with their ability to improve 
positive symptoms, shifted the focus to this symptom 
domain. The realization that cognitive deficits are bet- 
ter predictors for functional outcome in schizophrenic 
patients than positive symptoms (Green, 1996) led to a 
renewed interest in the role, diagnosis, and therapy of 
cognitive deficits in this disorder. Cognitive dysfunction 
is common in schizophrenia; overall more than three- 
quarters of patients show clinical relevant impairments 
in at least two neuropsychological domains (Palmer 
et al., 1997). Cognitive impairments in schizophrenia 
are heterogeneous. In a catchment area-based popu- 
lation with schizophrenia (n = 138), Kelly, Sharkey, 
Morrison, Allardyce, and McCreadie (2000) found that 
81% had significantly impaired memory, 49% suffered 
from impaired verbal fluency, 25% showed executive 
dyscontrol, and 15% had a significant global cognitive 
impairment, as assessed by Mini-Mental Status Exami- 
nation (MMSE). Disturbed cognition is present in first- 
episode patients, seems to precede the first psychotic 
symptoms, stays relatively stable over the course of the 
disease, and does not necessarily correlate with the ac- 
tual psychopathology. 


COURSE OF SCHIZOPHRENIA 


Sudden onset of schizophrenia without any premorbid 
signs and symptoms occurs but is rare. Characteristi- 
cally, the symptoms begin in adolescence. Typically, the 
manifestation is preceded by a prodromal phase, which 
starts months, mostly even years, before the onset of 
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overt psychotic symptoms. Prodromal signs comprise 
unspecific somatic and vegetative symptoms; weakness; 
sleep disturbance; unmotivated mood swings; irritabil- 
ity; cognitive problems with, for example, decreased at- 
tention; and overall reduction in occupational, social, 
and personal activities. Concerning the early manifesta- 
tion of schizophrenia, the long prodromal phase with 
impaired social and occupational performance in this 
critical life period spoils the overall outcome. It was 
shown that the duration of untreated psychosis has 
an impact on the overall prognosis. Programs aiming 
at timely diagnosis and early intervention have shown 
some success. 

The prodromal stage is often preceded by premor- 
bid personality traits, which are rather unspecific. A per- 
son who becomes schizophrenic may retrospectively be 
characterized by relatives as quiet, passive, submissive, 
and introverted. This person may have had no active 
social life and only few close friends. Mehl used the 
acronym SHAITU—submissive, hypohedonic, anxious, 
introverted, traumatized, and unlucky—to character- 
ize these premorbid personality characteristics. There 
is a lot of evidence for developmental deficits preced- 
ing the manifestation of schizophrenia, like retardation 
in speech acquisition, delusional and hallucinatory 
experiences, disturbed coordination and motor func- 
tions, and impaired sensory functions. Some of these 
signs are aggregated in the concept of neurological 
soft signs (NSS), which have been shown to be a reli- 
able finding in schizophrenic patients (Schröder et al., 
1991). Prospective studies indicate that NSS increase 
with manifestation of the disease and follow its clinical 
course thereafter. Patients with a favorable course typi- 
cally show a decrease of NSS with clinical stabilization 
while scores remain high in those who develop chronic 
schizophrenia. 

After the first manifest episode of schizophrenia, 
there is often a period of gradual or complete recov- 
ery. Positive symptoms tend to become less severe with 
time; however, the socially debilitating negative symp- 
toms may increase in severity. Overall, about 10%-20% 
of patients show a relatively good outcome, with almost 
complete and stable remission; one-third show episodic 
courses with complete or partial remissions during the 
interval; one-fourth show incomplete remissions; and 
one-fourth follow a chronic deteriorating course with 
lasting deterioration in baseline functioning. Overall, 
about one-fourth to one-third of affected individuals 
show nearly normal social functioning. 

Most of schizophrenia manifests in the third de- 
cade of life. About one-fourth of cases begin after the 
age of 45. The onset of schizophrenia before age 10 is 


rare. Early-onset schizophrenia with onset before the 
age of 18 is predictive for poor prognosis. It shows a 
more severe course and a worse outcome, specifically, 
a worse response to antipsychotic medication, poor so- 
cial adjustment, more severe functional impairment, 
and higher socioeconomic dependence. Early-onset 
schizophrenia is also associated with a poor premorbid 
status and higher rates of negative symptoms. There is 
also evidence of etiopathogenetic differences depending 
on the age of onset: patients with early-onset schizo- 
phrenia more frequently present neurodevelopmental 
deficits and a lower pre-illness intellectual level. In 
addition, pre- and perinatal genetic and environmen- 
tal disturbances are more common in patients with 
early onset. Other features pointing to bad outcome are 
subtle onset; poor premorbid social, sexual, and work 
histories; withdrawal; autistic behavior; comorbid drug 
dependency; family history of schizophrenia; and peri- 
natal trauma. 


ETIOLOGY 


Schizophrenia is considered to be a disease covering a 
spectrum of various disorders that differ with regard to 
etiologic factors, clinical course, and outcome. 


Stress-Diathesis Model 


The most widely accepted concept on the manifestation 
of schizophrenia, which integrates psychosocial, envi- 
ronmental, and biological—including genetic—factors, 
is the stress-diathesis model. The stress-diathesis model 
postulates that the interaction between vulnerability 
and stressful environmental influences results in the 
manifestation of schizophrenia (Zubin & Spring, 1977). 
In addition, protective factors are thought to act against 
the manifestation of schizophrenia. Diathesis may arise 
from different biological factors like genetics, pre- and 
perinatal problems like malnutrition, infectious diseases 
during pregnancy, and birth complications. Diathesis 
may consist of psychosocial or further environmental 
factors or a combination. Stress can be biological or 
psychosocial; under discussion are life events, trauma, 
psychoactive drugs, infections, and other forms of or- 
ganic diseases. Manifestation and symptomatology of 
schizophrenia are conceptualized to be the result of 
complex interactions between diathesis and develop- 
ment, psychosocial, and other environmental factors 
as well as individual attempts to cope with the aris- 
ing problems. Numerous findings support the stress- 
diathesis model; however, causal connections between 


specific vulnerability factors and their interactions with 
stress and cerebral dysfunctions are not satisfactorily 
understood yet. 


Three Hit Model of Schizophrenia 


The “three hit” model of schizophrenia was proposed 
by Keshavan (1999). It builds on the stress-diathesis 
model, integrates additional concepts, and relates them 
to a specific neurotransmitter hypothesis. In contrast to 
the quite unspecific diathesis-stress model, it generates 
testable predictions of relevance to pathophysiological 
research and therefore seems to be more suitable for 
research. It assumes the occurrence of disturbances in 
three critical time frames. These disturbances result in 
“hits” that promote the manifestation of schizophrenia 
and may interact with each other. The critical windows 
of vulnerability are represented by maturation periods 
of critical systems for information processing or cog- 
nitive functioning. Integration of knowledge about 
organization of information processing, as well as age- 
dependent development, allows us to understand how 
disturbances during vulnerable periods result in specific 
cognitive impairments and symptoms. 

The assumed first hit refers to early neurodevelop- 
mental models, which suggest a “fixed” early-life lesion 
interacting with brain maturation occurring later on. 
This first hit consists of pre-/perinatal insults from the 
second trimester of pregnancy onward, which influence 
processes of programmed cell death, neural migration, 
and/or synaptic proliferation. They are likely to manifest 
later in life as premorbid neurocognitive abnormalities. 
Some markers of early development are thought to indi- 
cate the occurrence of these putative insults (e.g., der- 
matoglyphic abnormalities in schizophrenic patients). 
The second hit refers to Feinberg’s (1982) hypothesis of 
abnormal periadolescent synaptic pruning. Exaggerated 
pruning during adolescence, which is conceptualized 
as the second critical window, may reduce neuronal 
modulatory capacity to handle normative academic, fa- 
milial, and interpersonal demands and therefore may 
promote schizophrenia. The first hit may predispose the 
individual to excessive synaptic pruning and thus raise 
the risk of early onset. The third hit refers to a neu- 
rodegenerative process, which brings back Kraepelin’s 
concept of dementia praecox; the critical window is the 
early course of the schizophrenic illness. A “neurotoxic 
effect of psychosis” can develop from the association 
between poor outcome and the duration of untreated 
psychosis and the progression of brain volume reduc- 
tions in schizophrenia over time. This neurodegenera- 
tion might be reflected by a deterioration of cognitive 
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functions leading to a deficit state in a substantial pro- 
portion of patients. 


Psychosocial Factors 


The wide acceptance of the stress-diathesis model em- 
phasizes the need to identify individual, family, and 
social issues that may add up to vulnerability or foster 
stress. For example, schizophrenia is overrepresented 
in lower social classes. Since there are no differences 
between schizophrenic patients and control subjects 
regarding the social status of the original family, this 
finding may be caused by social drift of affected sub- 
jects due to loss of capabilities. Theories linking the 
manifestation of schizophrenia directly and causally to 
psychosocial factors have not been sustained. In particu- 
lar, Harry Stack Sullivan’s view that schizophrenia may 
be caused by faulty, overly anxious mothering did not 
hold. The double-bind concept formulated by Gregory 
Bateson postulated dysfunctional familial interaction to 
be the cause of schizophrenia. Conflicting parental mes- 
sages were thought to force the child to withdraw into 
psychotic states to escape irresolvable situations. How- 
ever, the double-bind concept did not stand up to the 
empirical challenges. 

In contrast, the correlation of personal interaction 
and several other psychosocial features with the risk of 
schizophrenic manifestation is well established. There 
is a lot of evidence that a kind of intrafamiliar commu- 
nication, which is characterized by high levels of criti- 
cism, hostility, and/or emotional overprotection from 
parents or other caretakers toward a schizophrenic 
person, is associated with an increased risk of relapse. 
This notion of expressed emotion (Leff & Vaughn, 1985) 
arose from the clinical observation of increased relapses 
in young schizophrenic patients who live in families 
showing high expressed emotion. There is no persuad- 
ing evidence that expressed emotions or dysfunctional 
family interactions in general play a causative role in 
the development of schizophrenia. 


Biological Factors 
Neurotransmitters 


It is clear that an imbalance of neurotransmitters is in- 
volved in the pathophysiology of schizophrenia. Of all 
neurotransmitters, dopamine has received the most 
attention in schizophrenia research. However, there 
is ample evidence for the involvement of other neu- 
rotransmitters as well. The focus on dopamine arose 
from several findings: dopaminergic substances like 
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amphetamine provoke, even in healthy subjects, psychosis- 
like symptoms. The antipsychotic effect of most antip- 
sychotics is related to their affinity to dopamine type 2 
(D2) receptors. The dopamine hypothesis of schizophre- 
nia was formulated by Karlsson (1978). He postulated 
that schizophrenia results from high dopaminergic ac- 
tivity. The more refined varieties of this theory take the 
different dopaminergic type receptors into account and 
link the dopamine type 1 receptor specifically with neg- 
ative symptoms. Moreover, there is evidence for a gen- 
eral dopamine imbalance with increased dopaminergic 
activity in the mesolimbic tracts but deficient dopamin- 
ergic activity in the mesocortical tracts. However, there 
are some caveats regarding the dopamine hypothesis of 
schizophrenia: (1) the dopaminergic imbalance has not 
yet been shown in untreated first-episode schizophrenic 
patients; (2) the therapeutic effect of dopamine antago- 
nistic drugs needs several days to start; (3) dopamine 
antagonists are effective in treating virtually all psy- 
chotic and severely agitated patients, regardless of diag- 
nosis; (4) it seems that dopaminergic neurons increase 
their firing rates in response to long-term exposure to 
dopamine antagonistic drugs; and (5) substances with 
only marginal dopamine antagonistic activity may nev- 
ertheless be potent antipsychotics (e.g., clozapine). 

The efficacy of clozapine in the treatment of schizo- 
phrenic symptoms, together with the observation that a 
single neuron may contain more than one neurotrans- 
mitter and may make use of more than one neurotrans- 
mitter receptors, led to consideration of the potential 
role of other neurotransmitters. 

The assumption that serotonin plays a role in 
schizophrenia is supported by several findings: (1) hal- 
lucinogenic substances like lysergic acid diethylamide 
(LSD) act as agonists on serotonergic receptors (5-HT2); 
(2) many of the second-generation antipsychotics show 
potent serotonin-related activities; and (3) a polymor- 
phism of the 5-HT,, gen has been identified as a genetic 
risk factor for development of schizophrenia. 

There is also evidence for the involvement of gluta- 
mate in schizophrenia: phencyclidine (PCP) as well as 
ketamine—both NMDA-receptor-agonistic substances— 
provoke not only schizophrenic positive but also 
schizophrenic negative symptoms. Besides the direct 
involvement via its excitatory influence on neurons, 
more complex involvement via glutamate-induced neu- 
rotoxicity has been discussed. 

Since long-term administration of antipsychotics 
decreases the activity of noradrenergic neurons and it 
has been observed that the noradrenergic system mod- 
ulates the dopaminergic system, the causative role of 
norepinephrine is also under discussion. 


Neuropathology 


The failure of neuropathologists in the early 20th cen- 
tury to attribute the basis of schizophrenia to specific 
brain lesions led to the classification of schizophrenia 
as a functional disorder. However, with the develop- 
ment of more sophisticated neuropathological meth- 
ods, subtle alterations have been demonstrated. The 
major brain areas implicated in schizophrenia are the 
limbic structures, the frontal lobes, the basal ganglia, 
the thalamus, the brain stem, and the cerebellum, with 
most consistent findings for the limbic system and the 
basal ganglia. For the limbic system, postmortem stud- 
ies have demonstrated a decrease in the size of the 
amygdala, the hippocampus, and the parahippocampal 
gyrus. Moreover, disorganization with disturbed cell 
orientation in the hippocampus has been found. In re- 
spect to Keshavan’s three-hit model, this may represent 
the result of a first hit. 

Although reports about neuropathological findings 
concerning the basal ganglia are inconclusive, an in- 
crease in the number of D2 receptors in the caudate, the 
putamen, and the nucleus accumbens has been reported 
consistently. However, there is evidence that this in- 
crease may be secondary to antipsychotic medication. 

Overall, neuropathological findings point to sub- 
tle anomalies in schizophrenia, especially concerning 
organization of cells and regional cell loss. However, 
these findings are not completely consistent and do 
not qualify as diagnostic markers on an individual 
basis. 


Neurophysiology 


A high proportion of schizophrenic patients display 
brain-wave patterns with abnormal features, among 
which the generalized patterns of increased delta, in- 
creased theta, and increased beta as well as decreased 
and slowed alpha activity are the most robust findings. 
Lower levels of alpha activity may reflect atrophy of 
the thalamus, where the pacemaker cells of the alpha 
rhythm are hypothesized to be located. On the other 
hand, higher levels of theta activity may reflect hip- 
pocampal theta spiking. In addition, dysrhythmic and 
epileptic elements are seen in spontaneous EEG (elec- 
troencephalography) in schizophrenic patients. More- 
over, physiological spontaneous modulation and the 
reagibility in response to external stimuli have been 
found to be reduced in persons suffering from schizo- 
phrenia. Altogether, the pathological findings are pre- 
dominantly present on left hemispheric leads. They are 
more pronounced in non-medicated than in medicated 


subjects and therefore not secondary to antipsychotic 
medication. 

Overall, electrocortical anomalies turned out to be, 
by themselves, neither necessary to nor sufficient to 
determine the presence of the illness, as the most de- 
viant features observed in schizophrenic patients may 
also show up at times in normal, healthy subjects. In 
consequence, a satisfactory specificity of electrocortical 
anomalies with respect to schizophrenia diagnoses ap- 
pears to be achievable, if at all, only on the basis of a 
multivariate configuration of EEG features. 

Event-related potential (ERP) is an EEG change that 
is time locked to sensory, motor, or cognitive events. 
ERPs provide a safe, non-invasive approach to the study 
of psychophysiological correlates of mental processes. 
Since ERPs represent mental processes, which are 
thought to be disturbed in schizophrenic patients, they 
promise higher sensitivity and specificity than sponta- 
neous EEG. Several ERP components have been dem- 
onstrated to be anomalous in schizophrenia, like P50, 
MMN (mismatch negativity), CNV (contingent negative 
variation), N100, P300, and N400. The two ERP com- 
ponents that have received the most attention are P300 
and P50. 

P300 is the most thoroughly studied cognitive ERP 
component of all. It consists of a positive ERP compo- 
nent with maximal amplitude over the centroparietal 
cortex peaking about 300-600 msec after presenta- 
tion of a stimulus requiring a covert or overt response. 
Since the first report of P300 amplitude reduction in 
schizophrenic patients by Roth and Cannon (1972), 
the finding of reduced P300 amplitude in schizophrenic 
patients has been replicated numerous times. Since 
P300 depends on subjective certainty in the detection 
of relevant events, the P300 abnormalities of schizo- 
phrenic patients may arise from impaired early sensory 
processing as well as from attentional deficits, both of 
which are known to be present in schizophrenic pa- 
tients (Goldberg, Gold, & Braff, 1991). In addition to 
the robust findings of generalized P300 amplitude re- 
duction, a P300 asymmetry—that is, smaller left tempo- 
ral amplitudes—has been found in several studies, but 
not in all (Weisbrod, Winkler, Maier, Hill, Thomas, & 
Spitzer, 1997). This asymmetry has been shown to be 
associated with left hemispherical structural pathology 
(McCarley et al., 1993) and present in schizotypal per- 
sonality disorder as well. Several studies also found de- 
layed P300 activity in schizophrenic patients, but these 
findings were not entirely consistent. Unfortunately, the 
usefulness of P300 amplitude reduction as a marker for 
schizophrenia is somewhat limited, since P300 ampli- 
tude reduction is not specific to schizophrenia and has 
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been demonstrated in other psychiatric illnesses as well. 
Moreover, P300 reduction in schizophrenia patients is 
robust on group analysis but not suitable for individual 
diagnosis, since significant overlap with healthy sub- 
jects has been observed. 

Numerous researchers have shown that the audi- 
tory evoked P50 in response to two identical auditory 
stimuli separated by a short pause lead to a system- 
atic decrement of the response to the second stimulus 
by activation of an inhibitory system (Adler, Pacht- 
man, Franks, Pecevich, Waldo, & Freedman, 1982). 
This reduction in amplitude is considered to reflect a 
basic neurophysiological process called sensory gat- 
ing, which protects the individual against sensory or 
information overload. Schizophrenic patients’ inabil- 
ity to adequately suppress the second of two identical 
stimuli has been viewed as the physiological correlate 
of patients’ perception of being flooded by sensory im- 
pressions, their hyperawareness of background noises, 
and their difficulty concentrating. There is interest in 
gating because two recent meta-analyses have shown 
disturbed gating in schizophrenia with high effect sizes 
(Bramon, Rabe-Hesketh, Sham, Murray, & Frangou, 
2004; de Wilde, Bour, Dingemans, Koelman, & Linszen, 
2007). Moreover, recent studies suggest that impaired 
information processing is related to negative symptoms 
(Louchart-de la Chapelle et al., 2005), including cogni- 
tive impairment. Thus measures of sensory gating may 
provide an objective tool for establishing the diagno- 
sis of schizophrenia and for testing the effects of new 
medications directed against cognitive and negative 
symptoms. However, reliable measurement of the P50 
suppression is technically challenging and its clinical 
usefulness is still limited. 

Electrophysiological measurements are of interest 
concerning genetic vulnerability of schizophrenia. Evi- 
dence from several studies suggests that interindividual 
differences of spontaneous human brain-wave patterns 
(EEG) are predominantly determined by genetic fac- 
tors. In particular, the within-pair EEG concordance of 
monozygotic twins has been found to be typically as 
high as r = 0.81 across channels and frequency bands, 
and thus comparable to that between repeated assess- 
ments on the same individual (typically r = 0.83). Our 
investigations on monozygotic twins discordant and 
concordant for schizophrenia have yielded significantly 
reduced within-pair EEG concordance for both the pairs 
discordant as well as the pairs concordant for schizo- 
phrenia. We could therefore show that EEG anomalies 
associated with schizophrenia manifested differently 
in the monozygotic twins concordant for schizophre- 
nia. EEG anomalies are likely to represent the effect of 
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nongenetic pathologic processes that evolve indepen- 
dently in the twins’ genetically identical brains once the 
illness begins to progress. 

Twin and family studies in healthy subjects also 
point to a genetic basis of the P300 component: all stud- 
ies performed on healthy twins demonstrated a high level 
of heritability and greater similarities in P300 features in 
monozygotic twins than in dizygotic twins or unrelated 
individuals. P300 abnormalities were found in patients 
with schizophrenic spectrum disorders, in unaffected first- 
degree relatives of schizophrenic patients, in offspring 
of schizophrenic patients, and in non-affected twins of 
discordant monozygotic twin pairs. Moreover, the gating 
deficit also seems to reflect a genetic trait in schizophre- 
nia. Therefore, electrophysiological research seems to be 
useful for shedding light on the genetic vulnerability and 
the differentiation between genetic and environmental 
factors involved in the pathogenesis of schizophrenia. 


Neuroimaging 


The first brain-imaging data demonstrating ventricular 
enlargement in schizophrenia were generated in 1927 
through the use of pneumoencephalography. Systematic 
brain-imaging data were gathered in the 1950s when 
Huber (1961) demonstrated third ventricular enlarge- 
ment in 72.6% of 212 chronic schizophrenic patients 
versus 12.1% of 1,294 control subjects. The finding of 
lateral and third ventricular enlargement, together with 
some degree of reduction in cortical volume, was con- 
firmed by a large body of computed tomography and 
magnetic resonance (MR) studies later on. The imag- 
ing findings of reduced cortical volume concerns mostly 
frontal and temporal brain regions, the hippocampal- 
amygdala complex, the parahippocampus, part of the 
basal ganglia, the thalamus, and the cerebellum and 
are therefore in agreement with the postmortem neu- 
ropathological findings. Pronounced brain tissue losses 
seem to be more present in male than in female patients 
and are related to higher levels of negative symptoms 
and predict unfavorable outcomes. The presence of 
structural abnormalities was also found to be correlated 
to neuropsychiatric impairment, increased neurological 
signs, and sensitivity to extrapyramidal symptoms due 
to antipsychotics. The question of whether decreases in 
the amount of brain tissue loss in schizophrenia are due 
to abnormal development or to degeneration remains 
unanswered. However, studies involving twins and 
relatives as well as longitudinal examinations pointed 
to genetic as well as disease-specific influences with 
some kind of degenerative processes acting on brain 
structures. Longitudinal studies showed progression of 


structural deficits, especially in patients with unfavor- 
able courses. However, these findings are inconclusive 
and relationships between psychopathology and course 
of illness with specific morphological signs are not gen- 
erally accepted yet. 

The use of brain imaging for diagnostic purposes 
is somewhat limited since the abnormalities found in 
schizophrenic patients have been similarly reported in 
other psychiatric illnesses like mood disorders, alcohol- 
related disorders, and dementias. Moreover, the difference 
between affected and unaffected persons is variable 
and quite small. Magnetic resonance spectroscopy and 
positron emission tomography have revealed some in- 
teresting findings; however, the results are rather incon- 
sistent, which makes these methods far from usable for 
clinical use. 


Functional Neuroimaging 


Functional-imaging studies usually record the regional 
blood flow or glucose utilization, both of which represent 
local neuronal activity. Because of its higher availability 
and lower costs, and for safety reasons, functional MRI 
is used more often than PET (positron emission tomog- 
raphy) and SPECT (single-photon emission computed 
tomography). However, for particular matters of inter- 
est, PET and SPECT are still useful. Numerous studies 
show a dysfunctional activation of frontal cortical areas, 
especially in tasks employing executive functions, like 
the Wisconsin Card Sorting Test or the n-back. Ingvar 
and Franzén (1974) were the first to report this dys- 
function; they coined the term “hypofrontality.” Since 
then hypofrontality has been demonstrated in several 
independent studies, although some data demonstrate 
that it consists of not a mere hypofrontality but a more 
general dysfunctional activation of the frontal brain 
areas. Hypofrontality seems to be somehow related to 
negative symptoms (Schroder, 1997). 

PET and SPECT using specific tracers are suitable 
for exploring the number and affinity of distinct receptor 
types in specific brain regions. These studies have dem- 
onstrated the connection between the extrapyramidal side 
effects of antipsychotic drugs and the amount of D2 recep- 
tors blocked by the specific drugs. It became obvious that 
side effects occur when more than 70% of receptor activ- 
ity is blocked. Some studies have explored the dopamine 
receptors in first-episode and drug-naive persons. These 
studies did not reveal reliable and persuading differences 
in comparison to healthy control subjects and thus chal- 
lenge the dopamine hypothesis of schizophrenia. 

Homogenous structural lesions of a significant amount 
qualifying as diagnostic markers seem not to be pres- 


ent in schizophrenia. Rather subtle differences are 
thought to characterize the brain dysfunctions that under- 
lie schizophrenic psychopathology. Although functional 
neuroimaging has revealed a wealth of data that ad- 
vance our understanding of schizophrenia enormously, 
there is no valuable diagnostic marker on the horizon 
yet. 


DIAGNOSIS 


Diagnosis of schizophrenia is based on the information 
given by the patient, his or her relatives and significant 
others, and observations of the patient’s behavior and 
the interpretation of the interactions between patient 
and examiner. In order to establish reliability, diagnosis 
is based on categorical diagnostic systems. The World 
Health Organization’s ICD (the most recent edition of 
which is the JCD-10) and the American Psychiatric As- 
sociation’s DSM (the most recent edition of which is the 
DSM-IV) are the most commonly used ones. Reliability 
can be enhanced by structured or semi-structured di- 
agnostic interviews. Both the ICD and the DSM schizo- 
phrenia diagnoses make use of Schneider’s distinction 
between first-rank and second-rank symptoms. Both in- 
troduce a time criterion, demarcate schizophrenia from 
other diseases, and describe distinct subtypes. Despite 
the enormous increase of knowledge in the realms of 
neurotransmitter systems, neurophysiology, cognitive 
functions, brain activation, and genetics, no objective 
diagnostic markers that prove or at least support the di- 
agnosis of schizophrenia are yet available. This may be 
due to the heterogeneity of schizophrenia or to the quite 
subtle common disturbances underlying schizophrenic 
psychopathology. However, technical examinations are 
useful for excluding competing diagnoses. For example, 
EEG may be used to explore epilepsy, especially tempo- 
ral lobe epilepsy; computed tomography and MRI are 
crucial for excluding brain neoplasms or trauma; and 
lumbar puncture and the analysis of cerebral fluid allow 
us to exclude the possibility of infectious diseases. 

Like somatic examination, neuropsychological as- 
sessment does not prove or exclude the diagnosis of 
schizophrenia. However, neuropsychological evalua- 
tion is important for planning therapeutic strategies. It 
gives some hints to the patient’s prognosis, as cognitive 
dysfunctions are the best predictors for long-term func- 
tional outcome. A neuropsychological battery of clinical 
value should (1) record all relevant neuropsychological 
domains, (2) use tests with high sensitivity and reliabil- 
ity, (3) allow for repeated measures in order to observe 
the course, (4) employ tests with comparable difficulty 
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that are easy enough for severely ill patients but diffi- 
cult enough to get reasonable norm values from healthy 
control persons, (5) be applicable in a reasonably short 
period of time, (6) record subjectively perceived cog- 
nitive problems and the individual weighting by the 
patient, and (7) relate the findings to the person’s ev- 
eryday life activity. In addition, motivation and affec- 
tive state should be recorded, and their influence on 
the test results weighted. The premorbid state and the 
familial and sociocultural background should be known 
and taken into account in the interpretation of the re- 
sults. Each neuropsychological test should focus on one 
single cognitive domain but should also be valid and 
address capabilities relevant to everyday life. The in- 
clusion of information from relatives improves validity 
and reliability. The task force CNTRICS (Cognitive Neu- 
roscience Treatment Research to Improve Cognition in 
Schizophrenia) is on its way to compiling a neuropsy- 
chological test battery that meets these requirements. 


TREATMENT 


Schizophrenia is a complex disorder that manifests 
early in life—mostly during adolescence—and is fre- 
quently preceded by a premorbid pattern of rather un- 
specific but nevertheless handicapping symptoms that 
may be present for several years before diagnosis is es- 
tablished. At the first psychotic episode, psychosocial 
consequences and coping behavior are already pres- 
ent. Therefore, treatment has to be aimed at psychotic 
symptoms as well as at the psychosocial consequences 
of the illness even at the first episode. Moreover, cog- 
nitive symptoms should be taken into account. They 
often precede the first psychotic episode and are the 
best predictor of long-term functional outcome. Schizo- 
phrenia affects a person with a unique personality and 
concerns not only the affected person but the familial 
system as well. Treatment of schizophrenic persons has 
to address all these domains, and the clinicians admin- 
istering treatment must be aware of their interactions. 
In the acute psychotic episode there is an emphasis 
on the patient’s safety and care for basic needs; hospi- 
talization and treatment with drugs may predominate. 
However, it is important to realize the influence of the 
therapeutic approach during the acute state on the ther- 
apeutic relation and the long-term cooperation of the 
affected patient as well as the relatives. When acute 
symptoms fade, psychotherapeutic, cognitive, and psy- 
chosocial measures become more prominent. These 
measures should refer to the individual patient’s spe- 
cific resources and problems and aim at good long-term 
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functional outcomes. They should be planned in coop- 
eration with the patient and the patient’s caretakers. 


Somatic Treatment 
Psychopharmacological Treatment 


Antipsychotics. Antipsychotics, which were introduced 
in the early 1950s, have revolutionized the treatment 
of schizophrenia. Antipsychotic medication is crucial to 
the treatment of the acute schizophrenic episode but is 
also important in the long-term treatment (for a meta- 
analysis, see, e.g., Thornley, Adams, & Awad, 1997). 
Antipsychotics are especially effective in treating posi- 
tive symptoms. Unfortunately, the evidence of an ef- 
fect on negative symptoms and cognitive impairments 
is far less persuasive. Moreover, antipsychotics can 
have annoying and even serious side effects, especially 
Parkinson’s-like symptoms and tardive dyskinesia. 
Recently progress has been made in so-called second- 
generation antipsychotics, which cause fewer extrapy- 
ramidal side effects (although this has been challenged 
by two recent major studies; see Jones et al., 2006 and 
Lieberman et al., 2005). However, the initial expecta- 
tion that second-generation antipsychotics may be more 
effective at treating negative or cognitive symptoms did 
not hold true. Clozapine is the only antipsychotic drug 
for which superiority has been shown for some aspects: 
clozapine prevents suicides in schizophrenic patients 
and may be effective in patients who do not respond to 
other drugs. It has also been shown that patients suffer- 
ing from tardive dyskinesia may benefit from clozapine. 
However, the clinical value of clozapine is limited due 
to its association with agranulocytosis, which necessi- 
tates frequent and reliable monitoring of blood indexes. 
Thus the choice of an antipsychotic drug for an indi- 
vidual patient is driven more by expected side effects, 
pharmacokinetic as well as pharmacodynamic aspects, 
and cost than by the specific characteristics or effective- 
ness of different antipsychotics. 

In the acute state, most patients respond to re- 
peated doses of an antipsychotic. However, the an- 
tipsychotic effect does not show up immediately but 
needs several days to occur. Although the usefulness of 
antipsychotics for treatment of acute psychotic states 
is widely accepted, their role in preventing relapse is 
far more controversial. It is well established that long- 
term antipsychotic therapy considerably reduces the 
risk of relapse during the first 2 years after an acute 
episode. After discontinuation of antipsychotic treat- 
ment during the first year after a first schizophrenic 
episode, 80% of patients suffer relapses; discontinu- 


ation in the second year results in relapse in 40% of 
patients. Therefore it is reasonable to advise persons 
following first episodes to continue antipsychotic treat- 
ment for at least 2 years. For patients who have expe- 
rienced relapses in the past, the risk of acute psychotic 
symptoms after discontinuation is even higher. If acute 
psychotic states are shadowed by suicidal or dangerous 
aggressive behavior, lifelong antipsychotic treatment 
should be considered and discussed with the patient. 
However, it should be kept in mind that a reasonable 
percentage of patients achieve stable remission with- 
out antipsychotic long-term treatment and that about 
one-third of patients on antipsychotics nevertheless 
relapse. Unfortunately, there are no markers for an in- 
dividual prognosis. Moreover, implementation of an- 
tipsychotic treatment upon early signs of deterioration 
was not shown to be successful in preventing relapses 
(Gaebel, 1994; Jolley, Hirsch, Morrison, McRink, & 
Wilson, 1990). 

Concerning the chronic character of schizophrenia 
and the importance of self-management, the coopera- 
tion between the patient and his or her caretakers is of 
considerable importance. Therefore, the establishment 
of a stable therapeutic relationship, education of the 
patient and the patient’s caretakers about schizophre- 
nia, acceptance of the patient and his or her relatives as 
competent partners, the consideration of the patient’s 
complex needs and therefore the family’s support in dif- 
ferent domains are crucial. 


Other Psychopharmacological Drugs. Benzodiazepines are 
used in combination with antipsychotics in the acute 
phase to reduce anxiety and to achieve sufficient se- 
dation. They are especially useful for the treatment of 
catatonic stupor. Moreover, in patients with insufficient 
response to antipsychotics, the coadministration of ben- 
zodiazepines has been shown to be helpful, and some 
patients are reported to have responded to high dosages 
of diazepam alone. However, the risk of dependency 
and the possibility of exacerbated psychotic symptoma- 
tology after withdrawal from benzodiazepines limit the 
clinical value of such a therapeutic strategy. 

Antidepressant drugs are useful in treating depres- 
sive symptoms, which are present in the majority of 
schizophrenic patients. There are some hints that anti- 
depressant drugs acting on the serotonergic system may 
alleviate negative symptoms. 

If an adequate and long-enough treatment with an- 
tipsychotics has been unsuccessful, adjuvant medication 
like lithium or anticonvulsant drugs may be indicated. 

Cognitive deficits in schizophrenia are the best 
predictors for functional outcome. Based on what is 


known about the neurotransmitter systems modulated 
by the second-generation antipsychotic drugs, these 
drugs were expected to outperform the classical antip- 
sychotics in terms of their ability to improve cognitive 
functioning. However, since second-generation antipsy- 
chotics did not show the expected positive impact on 
cognition, pharmacological treatment of cognitive defi- 
cits in schizophrenia remains challenging. There have 
been efforts to address cognitive symptoms, specifi- 
cally through the add-on use of substances that directly 
influence cognitive processes—so-called cognition- 
enhancing drugs. Cognitive enhancers should improve 
more than one cognitive domain and have an impact 
on everyday life. Research on substances modulating 
the dopaminergic, cholinergic, noradrenergic, gluta- 
matergic, GABAergic, serotonergic, and cannabinoid 
systems as well as antidepressant drugs, psychostimu- 
lants, anti-dementia medications, and even caffeine is 
ongoing. 

Antipsychotics have changed the treatment of 
schizophrenia considerably. They constituted the first 
treatment strategy to act directly on schizophrenic 
symptoms. However, antipsychotics are not quite ef- 
fective in respect to negative and cognitive symptoms, 
they do not solve the social problems of schizophrenic 
patients, and they are not always well accepted by pa- 
tients and the patients’ caretakers. Schizophrenia is a 
complex disorder that requires the combined use of 
psychopharmacological and psychosocial interven- 
tions. Psychosocial interventions should be carefully 
integrated into the drug treatment regimen and should 
support it, and vice versa; that is, medication should 
support and not hinder the psychosocial interven- 
tions (e.g., medication should not cause inappropriate 
sedation). 


Other Somatic Treatments. For patients who for any rea- 
son (e.g., pregnancy) are not able to take antipsychotics, 
some patients with insufficient response to antipsychot- 
ics, and especially catatonic patients, electroconvulsive 
therapy may be indicated. Other somatic treatments like 
transcranial magnetic stimulation, which may be able 
to reduce specific symptoms like acoustic hallucina- 
tions, are not in regular clinical use yet. 


Psychotherapeutic Treatment 


During the acute psychotic episode, control of positive 
symptoms; agitated, disorganized, and inappropriate 
behavior; and suicidal or homicidal ideations require 
the use of antipsychotics and sometimes other drugs 
to stabilize the patient. Even if the patient’s safety and 
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care for basic needs usually dominate the therapeutic 
measures, it is crucial to establish a reliable and as 
faithful as possible relationship with the patient and the 
patient’s caretaker. The relevance of psychotherapeutic 
and psychosocial treatment increases as the acute epi- 
sode fades out. 

For the psychotherapeutic approach, some basic 
elements are of importance. Since psychotic patients 
are often anxious and suspicious, the clinician’s ap- 
proach toward the patient has to be straightforward, 
transparent, nonthreatening, and trustworthy. Because 
of patients’ cognitive problems, information should be 
provided in an unambiguous, clear, and structured man- 
ner and address matters involving the patient’s immedi- 
ate needs. First of all, the clinician should focus on the 
immediate situation and identify and avoid potentially 
troublesome situations. Overstimulating actions and 
gestures should be avoided, the patient’s affect should 
be calmed down, and the emotional intensity of ses- 
sions should be controlled. Establishing a relationship 
with the patient is a difficult matter and flexibility can 
be essential to the creation of a working alliance. 

Independent of the specific psychotherapeutic ap- 
proach used, strengthening the patients’ self-esteem 
and understanding and accepting his or her psychotic 
experiences supports the patient as he or she gains con- 
trol over psychotic symptoms. Adequate and fair ap- 
praisal of the changes in the patient’s life due to the 
manifestation of the illness is helpful for stabilizing the 
patient’s self-esteem. Realistic plans concerning the pa- 
tient’s life prospects may be crucial to prevent suicidal 
ideations. Cooperation with the patient’s caretakers—if 
possible—is of high value. 

There is ample evidence that individual psycho- 
therapy is helpful and beneficial to the pharmacologi- 
cal treatment of schizophrenia. The types of therapies 
that have proved to be useful include supportive psy- 
chotherapy, insight-oriented psychotherapy, behavior 
therapy, and especially cognitive-behavioral therapy. 

Cognitive-behavioral strategies often are based on 
the stress-diathesis model and focus on stress-generating 
factors. They aim at improved management of symp- 
toms (e.g., persistent acoustic hallucinations) and sup- 
port the patient in developing suitable coping strategies. 
Helping the patient develop an understanding of the ill- 
ness is another target in order to enhance adherence. 

Concerning the meaning of cognitive symptoms 
for long-term prognosis, several programs that aim at 
the improvement of cognitive functioning and at the 
achievement of “cognitive remediation” have been de- 
veloped. It has been demonstrated that improvement of 
cognitive functions is possible in schizophrenic patients 


600 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


and that improved cognitive functioning results in favor- 
able outcomes. Furthermore it has become obvious that 
cognitive training has to start with a precise diagnostic 
of individual cognitive deficits and strengths-so that 
the deficits’ impact on everyday life can be analyzed- 
and has to take into account the individual’s coping 
strategies. Cognitive training has to be embedded in an 
overall treatment strategy, should be of sufficient dura- 
tion and frequency, and should include active transfer 
from training to everyday life. In particular, for the in- 
tegrated psychological therapy (IPT), beneficial effects 
for schizophrenic patients were demonstrated. IPT was 
developed by Brenner in 1976 and has since evolved 
(for a recent overview, see Miiller, Roder, & Brenner, 
2007). This method has obtained favorable effects not 
only in neurocognition but also in social behavior and 
psychopathology. Moreover, patients continue to expe- 
rience the benefits of IPT over treatment as usual even 
after the actual treatment is discontinued. 


Family-Oriented Therapies 


The starting point for family-oriented therapies is the 
acknowledgement that families are extremely stressed 
by the psychotic illness of a family member. No fam- 
ily is prepared to shoulder the enormous burden that 
arises when a member is affected with schizophrenia. 
Prodromal symptoms are disturbing, and psychotic 
symptoms distract and shock family members. Psy- 
chotic behavior may generate helplessness, confusion, 
and even sadness, anger, and hostility. These feelings 
may manifest in hostile behavior toward the affected 
family member, maladjusted criticism, or overprotec- 
tive behavior, which comprises the patient’s autonomy. 
This may result in unfavorable outcomes and relapses. 
A number of studies demonstrate that family-oriented 
therapies are especially effective in reducing psychotic 
relapses not only for short periods but also over the 
longer term (Penn & Mueser, 1996). Moreover, the qual- 
ity of life of both patients and relatives is enhanced by 
family-oriented interventions. Providing relatives with 
education and information has been demonstrated to 
be of particular usefulness. The long-range implementa- 
tion of stress-reducing and coping strategies that enable 
families to support patient as they gradually reengage in 
activities is of particular importance. 


SUMMARY 


It is unlikely that schizophrenia describes a single dis- 
ease. It is far more likely that schizophrenia comprises 


a variety of distinct disorders that present with some- 
what similar symptoms but are different in cause and 
outcome. The past years have brought major advances 
in the understanding of the genetic backgrounds of 
schizophrenia, the brain areas involved in the disease, 
and the affected neurotransmitter systems. Neverthe- 
less, the problem of heterogeneity has not yet been 
solved. Some progress has been made in respect to 
therapeutic approaches. A new generation of antipsy- 
chotics with fewer side effects has been introduced, 
more specific psychotherapeutic strategies have been 
developed, early detection and intervention strategies 
have been realized, and specific models of social inter- 
ventions have been implemented. Despite our progress 
in understanding schizophrenia, more than one-third 
of affected people have a poor outcome, and only 
10%-20% have a good outcome. This is of particu- 
lar significance since schizophrenia manifests early— 
mostly during adolescence—and is frequently preceded 
by a premorbid pattern of rather unspecific but never- 
theless handicapping symptoms that may be present for 
several years. This burdens not only patients but also 
relatives and results in enormous costs. The ongoing 
research on how the brain works and how the brains’ 
work may fail is on the way to yielding more specific 
diagnostic tools and may result in innovative therapeu- 
tic approaches. Some of them will stand up to clinical 
tests and improve the everyday lives of those affected 
with schizophrenia. 
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THE HISTORY AND EVOLUTION 
OF COGNITIVE-BEHAVIORAL 
PSYCHOTHERAPY 


Researchers and clinicians argue about what the 
exact scope of cognitive-behavioral therapy (CBT) is. 
There are a number of current therapies that can be 
described as CBT, as they all share the assumption 
that thinking (cognition) mediates behavior change, 
and that changes in thinking lead to behavior and 
mood modification. Broadly speaking, the evolution 
of CBT can be divided into three or, as some claim, 
four stages: 


(1) Independent emergence of behavior therapy in the 
United States, South Africa, and the United King- 
dom in 1950-1970 (first wave of CBT); 

(2) The beginning of cognitive therapy in the United 
States in the 1960s and 1970s (second wave); 

(3) Further development and merging with behavior 
therapy into cognitive-behavioral therapy, with 
momentum in the 1980s and ongoing remarkable 
achievements; 

(4) Development of the so-called third wave of CBT, 
with a primary emphasis on changing the function 
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of cognitions instead of changing their content, 
during the last 10-15 years. 


The Emergence of Behavior Therapy 


Cognitive-behavior therapy grew out of traditional be- 
havior therapy, which was regarded as the first gen- 
eration of scientifically based psychotherapy. It was 
an innovative approach based on but differing from 
the rather radical perspective of behavioral theorists 
such as Skinner and Watson. The major contributors to 
the beginning of behavior therapy were Joseph Wolpe 
(1958) in South Africa, who formulated the theory of 
reciprocal inhibition and introduced empirically vali- 
dated fear-reduction treatment, namely, systematic 
desensitization, for phobias and anxiety, and, in the 
United Kingdom, Hans Eysenck (1952, 1960), who 
provided the theoretical basis and rationale for behav- 
ior therapy and was famous for his severe criticism 
of psychoanalysis and its claims. In a 1952 review, he 
claimed to find psychoanalysis to be no more effective 
than no treatment at all. Eysenck rejected the theory 
that neuroses are caused by unconscious (sexual) 
conflicts and that symptoms of neurosis are defenses 
against distress that would otherwise be impossible 
to bear. Instead, he hypothesized that if one gets rid 
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of the symptoms, he or she can rid of the neurosis 
(Eysenck, 1960). In the United States, Ogden Linds- 
ley (1956) used operant techniques in working with 
schizophrenic patients. 

Behaviorists who greatly influenced the develop- 
ment of cognitive therapy are Albert Bandura and Don- 
ald Meichenbaum. Bandura (1977a, 1977b) developed 
several important ideas, including social learning the- 
ory and the concepts of expectancy of reinforcement, 
self- and outcome efficacies, modeling, and vicarious 
learning. One of his achievements was proving that a 
perceived reinforcer was more reinforcing than an ac- 
tual reinforcer that was not perceived to be reinforcing 
and, furthermore, that an individual does not have to 
be directly reinforced to execute an action to make it 
occur; it can be sufficient to observe another person 
being reinforced for this behavior. This research indi- 
cated that the behavioral assumption of an automatic 
connection between reinforcer and response might not 
be necessarily correct and that some internal processes 
may mediate this connection. Meichenbaum discovered 
that when people talk to themselves, this private speech 
functions as a significant control of behavior. He ob- 
served that schizophrenic patients who engaged in self- 
instruction to “talk healthy” demonstrated superior task 
performance on a variety of measures. He developed 
self-instructional training, in which he used graduated 
tasks, cognitive modeling, coping statements, and self- 
reinforcement (Meichenbaum & Goodman, 1971). He is 
considered to be one of the pioneers of CBT; however, 
his ideas were behavioral in nature because he claimed 
that behavior must be changed first, and then internal 
dialogue. 

The main distinction between cognitive and behav- 
ioral therapies lies in the incorporation of the mediational 
perspective, that is, cognition mediates behavioral and 
emotional change, in the former into the understanding 
of emotional disturbances, a process that took place in 
the late 1960s and 1970s on the basis of Aaron T. Beck’s 
(1963, 1967, 1979) work on depression. Although the 
behavioral approach was still the dominant perspec- 
tive at that time, there was growing awareness that the 
strict stimulus-response model of behavior is not com- 
prehensive enough to account for all human behavior 
(Mahoney, 1974) and that some clinical problems such 
as depression and obsessional thinking cannot be effec- 
tively treated without cognitive interventions. 

At the same time, there continued to be criticism of 
psychoanalysis. Behaviorists like Wolpe were strongly 
influenced by the empirical standards and ideas of Karl 
Popper, who claimed that psychoanalysis is unfalsifi- 
able and hence outside science. 


The Emergence of Cognitive Therapy 


Cognitive therapy developed out of research on de- 
pression by Aaron T. Beck (1963, 1964), an American 
psychiatrist working at the University of Pennsylva- 
nia. Beck was trained in psychoanalysis and tried to 
validate the psychoanalytic concept of anger turned 
to the self as a cause of depression. By examining the 
stream of thoughts and dreams of depressed patients, 
Beck discovered that the main theme is not anger but 
defeat and loss. His clinical observations and experi- 
mental findings showed a consistent negative bias in 
how depressed patients processed information. Beck 
sought to develop cognitive interventions that sought 
to ameliorate patients’ suffering from depression and 
other emotional problems by helping them identify, 
examine, and modify the distorted and maladaptive 
thinking patterns underlying their problems. Cognitive 
therapy is based on the “rationale that an individual’s 
affect and behavior are largely determined by the way 
in which he structures the world” (A.T. Beck, Rush, 
Shaw, & Emery, 1979, p. 3) and that therapeutic change 
can be obtained through the utilization of techniques 
designed to “identify, reality test, and correct distorted 
conceptualizations and the dysfunctional beliefs (sche- 
mas) underlying these cognitions” (p. 4). In Beck’s 
theory, cognitions play a crucial role as they organize 
and regulate all other functions (A.T. Beck, Freeman, 
et al., 1990). The organism needs to process informa- 
tion in an adaptive way in order to survive. Cognition 
involves the process of identifying and predicting rela- 
tions between a person and objects and events, so then 
adaptation to environmental demands is necessary. The 
key concept in Beckian cognitive therapy is schema, 
which is a meaning-making cognitive structure made 
up of tacit assumptions that construct interpretations of 
the self and the world, organize experiences, and guide 
behavior. Schemas are involved in screening, coding, 
and evaluating information (A.T. Beck, 1964), and they 
are usually established in early childhood. They may 
include rules about one’s personal, occupational, fa- 
milial, or cultural activities, and they have cognitive, 
affective, motivational, and action-corresponding sub- 
schemas. Furthermore, schemas can be categorized as 
active to inactive, dormant or latent, and impermeable 
to permeable (A.T. Beck et al., 1990). They function 
outside people’s awareness, but their products—specific 
thoughts and images—are accessible. He called these 
products automatic thoughts to reflect the way they are 
experienced as spontaneous, habitual, and objective- 
like. Automatic thoughts organize a person’s emotional 
and behavioral reactions to specific situations and are 


usually unrecognized, unless the person is instructed to 
search for them. 

Techniques developed by Beck that aim to modify 
cognitions, ranging from how to attend, identify, and 
monitor automatic thoughts to how to challenge them 
and distinguish between appropriate and maladaptive 
cognitions, are most commonly used and are the key 
techniques in cognitive therapy. 

Beck’s cognitive therapy has undergone various mod- 
ifications over the years and has been extended to most 
of psychiatric disorders listed in manuals and other diffi- 
culties. These include anxiety and phobias (A. T. Beck & 
Emery, 1985), marital problems (A. T. Beck, 1988), per- 
sonality disorders (A. T. Beck et al., 1990), substance 
abuse (A. T. Beck, Wright, Newman, & Liese, 1993), 
suicide (Freeman & Reinecke, 1993), crisis management 
(Dattilio & Freeman, 1994), bipolar disorders (Basco & 
Rush, 1996), and anger (A. T. Beck, 1999). Although 
these adaptations have changed the focus and broadened 
tools of cognitive therapy, their theoretical assumptions 
remain the same as in Beck’s original model. 

Concurrent with Beck’s research was the work of 
Albert Ellis (1958), the second pioneer of cognitive psy- 
chotherapy, who elaborated a method that he originally 
described as rational psychotherapy. Over the years he 
modified this strictly cognitive therapy and included 
more emotional and behavioral techniques, so then ra- 
tional psychotherapy expanded into rational-emotive 
therapy, and then rational-emotive behavioral therapy. 
Similar to Beck, he focused on patients’ thoughts and 
beliefs, proposed more active dialogue with them rather 
than passive listening, and included behavioral assign- 
ments and exercises in treatment programs (Ellis, 1962). 
He developed the A-B-C model, in which emotional con- 
sequences (C) are considered to be caused by beliefs 
(B) about events (A), not by the events themselves. The 
patient can modify these emotional consequences by 
“vigorously disputing” the beliefs (B) about the events or 
the situation (A). One of Ellis’s major contributions was 
the distinction between rational and irrational thinking. 
He identified more than 10 basic types of irrational be- 
liefs, which are characterized by the following features: 
(1) they are absolutistic (he termed this “masturbatory 
ideology”), as in for example, the belief that some- 
one must be competent in everything he or she does; 
(2) there is no empirical evidence to support them, 
or existing evidence contradicts them; (3) they result 
in intense negative feelings, such as severe anxiety or 
depression; and (4) they lead to self-defeating actions 
(Ellis, 1986). All irrational beliefs can be reduced to the 
absolutistic evaluations of perceived events, which Ellis 
described as musts, shoulds, has to’s, and ought to’s. 


Cognitive-Behavioral Therapy: Theory and Practice 607 


He stated that people’s “difficulties largely result from 
distorted perception and illogical thinking” and a per- 
son “can rid himself of most of his emotional or mental 
unhappiness . . . and disturbance if he learns to maxi- 
mize his rational and minimize his irrational thinking” 
(Ellis, 1962, p. 36). 

The idea that cognitions play a crucial role in psy- 
chological well-being was not new, as both Beck and 
Ellis acknowledged (A.T. Beck et al., 1979; Ellis, 1962). 
Ancient philosophers such as Socrates and Epictetus 
claimed that “people are disturbed not by things, but the 
views they take on them.” This phenomenological ap- 
proach to psychology would appear in Immanuel Kant’s 
writings and the more contemporary work of Adler 
(1927), Horney (1950), and Sullivan (1953). Ellis (1962) 
pointed out that “self-help” systems taught by the great 
religious leaders such as Gautama Buddha and Jesus 
Christ were essentially cognitive behavioral in nature. 

Another crucial historical factor contributing to the 
development of cognitive therapy was experimental 
cognitive psychology, with its mediational information- 
processing model of cognition, which was extended to 
clinical constructs (e.g., Hamilton, 1980). In the field 
of cognitive psychology, significant researchers include 
Kelly (1955), with his formulation of “personal con- 
structs,” and Richard Lazarus, who carried out studies 
that documenting the involvement of cognitive me- 
diations in anxiety (Lazarus, 1966; Lazarus & Launier, 
1978). As was mentioned earlier, cognitive therapies in- 
corporate behavior interventions, and that is why most 
cognitive therapy proponents call their approaches cog- 
nitive behavioral; similarly most behavior therapists 
regard themselves as CBT therapists. Although the As- 
sociation for Advancement of Behavior Therapy has not 
incorporated “and Cognitive” in its title, its European 
counterpart, the European Association for Behaviour 
Therapy, changed its name to the European Association 
for Behaviour and Cognitive Therapies in 1992. 


Development of Cognitive-Behavioral 
Therapy 


In the beginning, the cognitive concepts of Beck and Ellis 
were too diffuse and too cognitive for determined be- 
haviorists, but because they respected behavior therapy 
and incorporated components of it into their treatment 
modalities, behavior therapists began to be more and 
more interested in this approach. Besides, the reported 
achievement of Beck’s method in the treatment of de- 
pression was not easily undervalued. Dissatisfaction 
with previous models of therapy, together with findings 
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revealing new cognitive aspects of human functioning 
that were not covered under the behavior therapy um- 
brella, was the basis on which a number of prominent 
therapists and theorists began, during late 1960s and 
1970s, to identify themselves as cognitive behavioral in 
orientation. That includes Aaron Beck (1967, 1970) and 
Ellis (1962), but many others as well, for example, Cau- 
tela (1967), Mahoney (1974), and Meichenbaum (1977; 
Meichenbaum & Cameron, 1973). Their example drew 
the attention of others to research on and practice of 
CBT. This was facilitated by the founding of a journal 
in 1977 called Cognitive Therapy and Research, which 
allowed researchers and clinicians to present their ideas 
and findings to a wide audience. Cognitive concepts 
have widened the exploratory power and understanding 
of abnormal behavior and its origin. The growing body 
of research studies and reviews demonstrated that cog- 
nitive-behavioral interventions have a positive clinical 
impact (e.g., Berman, Miller, & Massman, 1985; Sha- 
piro & Shapiro, 1982) and strengthened the position of 
CBT further. The two streams of therapy, cognitive and 
behavioral, were particularly well fused by the devel- 
opment of a theoretical model and specific therapeutic 
intervention for panic disorder (Barlow & Cerny, 1988; 
Clark, 1986), regarded by many as the most effective 
psychological treatment ever invented. 

There are many therapies that can be placed under 
the cognitive-behavioral umbrella. Some of the major ones 
are rational-emotive behavior therapy, cognitive therapy, 
self-instructional training, systematic rational restruc- 
turing, anxiety management training, stress inoculation 
training, problem-solving therapy, self-control therapy, 
and structural and constructivist psychotherapy. 

Around the 1990s, a number of new approaches 
or extensions of previous CBT treatments, described as 
the third wave of CBT (Hayes, 2004b), appeared. They 
were a reaction to doubts that had arisen about some of 
the core assumptions of traditional CBT (Hayes, 2004a; 
Hayes, Leoma, Bond, Masuda, & Lillis, 2006), especially 
the assumption that direct cognitive change is necessary 
for clinical improvement. Other factors leading to the 
development of the third wave of CBT were new ideas 
in the philosophy of science and increasing awareness 
of the Buddhist tradition and the benefits of cultivating 
mindfulness meditation. 


New Directions in CBT: The Third Wave 
of Cognitive and Behavior Therapy 


In the past 20 years, a number of therapies inspired 
greatly by the pioneering work of Jon Kabat-Zinn’s 


(1990) mindfulness-based stress reduction program 
have been developed. The leading approaches, aside 
from mindfulness-based stress reduction itself, are dia- 
lectical behavior therapy (Linehan, 1993), acceptance 
and commitment therapy (Hayes, Strosahl, & Wilson, 
1999), and mindfulness-based cognitive therapy (Segal, 
Williams, & Teasdale, 2002). Others include the cogni- 
tive-behavioral analysis system of psychotherapy (Mc- 
Cullough, 2000), functional analytic psychotherapy 
(Kohlenberg & Tsai, 1991), integrative behavioral couple 
therapy (N.S. Jacobson, Christensen, Prince, Cordova, & 
Eldridge, 2000), Roemer and Orslillo’s (2002) treatment 
of generalized anxiety disorder, and mindfulness-based 
eating awareness training (Kristeller & Hallett, 1999). 
As Hayes (2004b) described, 


Grounded in an empirical, principle-focused approach, 
the third wave of behavioral and cognitive therapy is par- 
ticularly sensitive to the context and functions of psycho- 
logical phenomena, not just their form, and thus tends 
to emphasize contextual and experiential change strate- 
gies in addition to more direct and didactic ones. These 
treatments tend to seek the construction of broad, flexible, 
and effective repertoires over an eliminative approach 
to narrowly defined problems, and to emphasize the rel- 
evance of the issues they examine for clinicians as well 
as clients. The third wave reformulates and synthesizes 
previous generations of behavioral and cognitive therapy 
and carries them forward into questions, issues, and do- 
mains previously addressed primarily by other traditions, 
in hopes of improving both understanding and outcomes. 
(p. 658; italics in original) 


Proponents of these approaches claim that the heart 
of traditional CBT, that is, challenging dysfunctional 
beliefs through rational, logical analysis, is not neces- 
sary (Hayes, Follette, & Linehan, 2004). Instead of pri- 
marily focusing on challenging the validity of thoughts, 
therapy should lead to a direct modification of cognitive 
processes, particularly attention (Orsillo, Roemer, & Ho- 
lowka, 2005). There is growing awareness, which has 
been labeled a “second cognitive revolution,” that our 
thoughts, emotions, and behavior are to a great extent 
the consequence of unconscious processes (Westen, 
2000). In this regard, the new wave of behavioral thera- 
pies seems to offer access to automatic and dysfunctional 
processes, which can be achieved through the cultiva- 
tion of mindfulness and acceptance. The key element 
of mindfulness- and acceptance-based psychotherapy is 
helping the patient make a shift from a judgmental and 
controlling stance toward internal experiences to a more 
compassionate and accepting one (Orsillo et al., 2005). 
Critics of traditional content-focused CBT, with its em- 


phasis on symptom control and management, have 
pointed out that such an attitude might strengthen the 
individual’s striving to get rid of unwanted and unpleas- 
ant experiences like anxiety or obsessions. Attempts to 
change the form or frequency of internal events (e.g., 
thoughts, emotions, memories, images, physiological 
sensations), called experiential avoidance (Hayes, Wil- 
son, Gifford, Follette, & Strosahl, 1996), are usually not 
alleviated but rather contribute to the development and 
maintenance of many forms of psychopathology (Hayes 
et al., 1996; Stewart, Zvolensky, & Eifert, 2002). Third- 
wave CBT therapies incorporate strategies to help change 
the patient’s relationship with his or her particular form 
of suffering, to decrease internal struggle, and to nor- 
malize unpleasant experiences. Most importantly, they 
switch the emphasis from “think and feel better” to “live 
better.” Here, the goal for therapy is to reorient the pa- 
tient from trying to change his or her thoughts and feel- 
ings to making positive behavioral change—encouraging 
the patient to meaningfully engage in life in accordance 
with his or her values and goals, in spite of his or her 
suffering. To achieve this, mindfulness meditation, with 
its qualities of acceptance, non-striving, decentering, 
and letting go, is a main strategy. Mindfulness-based in- 
terventions use different methods to teach mindfulness 
awareness. In a formal meditation practice, participants 
usually sit for a period of time with a straight back, fo- 
cusing on a specific stimulus, such as the breath (single- 
object awareness). They are instructed to redirect their 
attention to that object whenever their minds wander 
or to observe nonjudgmentally the constantly changing 
stream of stimuli (choiceless awareness) as they arise 
and pass. Informal practices involve various exercises 
of mindfulness in daily life activities, such as eating, 
walking, and breathing, in which a person is instructed 
to carefully observe whatever occurs, with no attempt to 
evaluate or get rid of it, but instead to simply note it and 
let it go. Mindfulness-based stress reduction and mind- 
fulness-based cognitive therapy use both formal and in- 
formal practice, whereas acceptance and commitment 
therapy and dialectical behavior therapy emphasize 
shorter and less formal activities (Baer & Krietemeyer, 
2006). Readers interested more in the third wave of CBT 
are referred to more extended reviews and books (e.g., 
Baer, 2006; Hayes et al., 2004). 

The third wave of CBT has recently received much 
attention and interest from medical and psychothera- 
peutic societies but has also been met by criticism and 
rejection. Hofmann and Asmundson (2008) have argued 
that the founders of acceptance and commitment ther- 
apy misunderstand key concepts of CBT, leading to their 
criticism CBT, and that their proclamation of the need for 
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a new approach was based on their poor understanding 
of these concepts. According to Corrigan (2001), third- 
wave therapies are “getting ahead of the data” (p. 192) 
and are far from the principles of empirical validation 
laid down by the first-wave behavior therapists. Third- 
wave therapies share some common features but differ 
significantly, for example, in the extent to which they 
subscribe to behavioral analysis or radical behaviorism. 
Ost (2008) recently reviewed the efficacy of third-wave 
CBT treatments by conducting a meta-analysis of 29 
RCTs (13 RCTs in acceptance and commitment therapy, 
13 in dialectical behavior therapy, 1 in cognitive behav- 
ioral analysis system of psychotherapy, and 2 in inte- 
grative behavioral couple therapy). He concluded that 
the main/mean effect size was moderate for both accep- 
tance and commitment therapy and dialectical behavior 
therapy, but that none of the third-wave therapies ful- 
filled the criteria for empirically supported treatments. 


DEFINING COGNITIVE-BEHAVIORAL 
THERAPY 


According to Clark (1995), “At the very heart of the 
cognitive therapy model is the view that the human 
mind is not a passive receptacle of environmental and 
biological influences and sensations, but rather that in- 
dividuals are actively involved in construing their re- 
ality” (p. 156). The label of cognitive behavioral has 
been proposed for all approaches that reject the idea 
that behavior is determined primarily internally, as 
with Freud, or primarily externally, as with Skinner, 
and apply approaches that seek to integrate both views 
(Meichenbaum, 1977). 

CBT can be viewed as a family of models that share 
fundamental theoretical assumptions and usually are 
similar to the referral exemplar of CBT—Beck’s stan- 
dard cognitive therapy for depression. 

The relative emphasis on cognition and behavior 
varies among cognitive-behavioral approaches; how- 
ever, Dobson and Dozois (2001) proposed that three 
main propositions are shared by all forms of CBT: 


(1) Cognitive processes affect behavior. 

(2) Cognitive activity can be monitored and changed. 

(3) Changes in people’s cognitions—thoughts, interpre- 
tations, and assumptions—can lead to modification 
in their actions. 


Cognitive theory and therapy consider cognitions 
the key to psychological disorders. Cognition is defined 
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as a function that involves inferences about one’s ex- 
periences and about the occurrence and control of fu- 
ture events (Alford & Beck, 1997). Beck discovered that 
rigid, automatized forms of thinking form the basis for 
the clinical manifestation of emotional problems. As a 
great amount of research demonstrates, cognitive pro- 
cesses are implicated in many forms of psychopathol- 
ogy (Dobson & Kendall, 1993), and modification of 
these maladaptive patterns of thinking can ameliorate 
these psychopathological states. 

The three propositions listed by Dobson and Dozois 
(2001) as fundamental to the CBT model do not preclude 
other important assumptions that might be added. Ac- 
cording to Freeman and Reinecke (1995), CBT models 
assume that the processing of information is active and 
adaptive and that it allows individuals to derive a sense 
of meaning from their experience. Although CBT mod- 
els assert that the system of beliefs of each individual 
is idiosyncratic, clinical disorders can be distinguished 
on the basis of specific cognitions (cognitive content 
and products) common to patients suffering from the 
same disorder. The nature of the patient-therapist rela- 
tionship and the typical structure of therapeutic process 
are shared by different cognitive-behavioral therapies. 
Beck (1979) defined CBT as “an active, directive, time- 
limited, structured approach used to treat a variety of 
psychiatric disorders” (p. 3). “Active” refers to the fact 
that most forms of CBT are either implicitly or explic- 
itly educative in nature. One of the often mentioned 
characteristics is the specific problem-focused nature of 
cognitive-behavioral interventions. This orientation on 
problems partially explains the usual time limits of this 
therapy; most of the CBT treatment manuals describe 
a treatment consisting of 12-16 sessions (Chambless 
et al., 1996). The time-limited nature of CBT distin- 
guishes this form of therapy from psychoanalytic ther- 
apy, which is usually long term. What must be stressed, 
however, is that CBTs cannot be defined by their tech- 
niques or strategies to promote change (Clark, Beck, & 
Alford, 1999). Any intervention that brings about cog- 
nitive change as a means of facilitating emotional and 
behavioral change, and any model that explicitly ac- 
knowledges the mediating or moderating role of cog- 
nition in human functioning, might be considered a 
variant of CBT. Acknowledging the key role of cogni- 
tion in the theory of psychopathology and therapeutic 
change doesn’t mean that CBTs reject the role of non- 
cognitive factors in vulnerability and the treatment of 
psychiatric disorders. Cognitive-behavioral models as- 
sert that human mental health and psychopathology 
are multiply determined. This is consistent with con- 
temporary research in developmental psychopathology, 


which indicates that biological, environmental, social, 
personality, and cognitive factors interact in contribut- 
ing to individual pattern of psychopathology. There is a 
strong emphasis on both theory and therapy in CBT to 
be empirically validated. 

As Reinecke and Clark (2004) have stated, “Much of 
the current appeal of CBT stems from three factors—its 
intuitive simplicity, its reliance upon empirical methods 
for testing validity of its models and effectiveness of its 
treatments, and its clinical utility” (p. 2). In fact, par- 
tially because of these characteristics, it has been rea- 
soned that cognitive theory constitutes a unifying theory 
for psychotherapy and psychopathology (Alford & Beck, 
1997; Alford & Norcross, 1991). 


THE ANATOMY 
OF THE THERAPEUTIC ACT 


Clinical Assessment and Diagnosis 


Traditionally, behavior therapy started with a functional 
analysis of the problematic behavior that was the target 
of the intervention. A behavioral intervention is always 
preceded by a detailed analysis of the factors that have 
generated and maintained a certain (dysfunctional) be- 
havior. Functional analysis is sometimes known as a 
case formulation. 

Behavior therapists have been reluctant to use di- 
agnostic systems based on a syndrome approach to 
dysfunctional behavior, such as the Diagnostic and 
Statistical Manual of the American Psychiatric Asso- 
ciation (1994). To this day, leaders of behavior therapy 
(Hayes, 1997) question the utility of psychiatric diag- 
noses in psychotherapy. Behavior therapists contend 
that ultimately what matters is the behavior that is to 
be modified. 

Regardless of whether this is good idea or not, most 
cognitive-behavioral interventions are targeted to a dis- 
order that is defined by the DSM categorical system. 
Cognitive-behavioral psychopathological models have a 
lot of valid points against the DSM-IV, but the dominant 
stance is that if research were conducted under diag- 
nostic criteria other than the DSM’s, it would be very 
difficult to compare outcome data for various interven- 
tions (e.g., medication). It was perhaps for this reason 
that the Beck Depression Inventory (A. T. Beck, Steer, & 
Brown, 1996) was modified so that it would be compat- 
ible with the DSM’s construct of major depression. 

So, for the last two decades, most outcome studies 
and interventions have been targeted at mental disor- 
ders as defined by the most recent version of the DSM. 


Given the commitment of cognitive-behavioral ther- 
apy to empirical research, cognitive-behavioral therapists 
are expected to choose interventions whose efficacy has 
been empirically evaluated. Since most of this research 
is targeted to DSM-defined disorders, the first step in 
the assessment phase of CBT is identifying any mental 
disorders. 

DSM categories are meta-theoretical or descriptive 
so that they are presented in language that is acceptable 
to mental health professionals of all theoretical back- 
grounds. Although the multiaxial diagnostic approach 
provides a lot more information than older forms of 
diagnosis, the fact remains that a DSM diagnosis does 
not provide all the information needed to for a psycho- 
therapeutic intervention. No matter how carefully the 
intervention is conducted, a DSM-IV diagnosis does not 
tell us how capable the client is of engaging in a good 
therapeutic alliance or how much sense the cognitive 
approach makes to this person. 

Because DSM-IV categories are meta-theoretical, a 
second step in assessment is necessary to provide us 
with the necessary information to conduct cognitive- 
behavioral therapy. This is normally known as a case 
conceptualization or case formulation. 


Clinical Case Conceptualization 


Jacqueline Persons defines a case conceptualization as 
a series of hypotheses that establish a relationship be- 
tween the different problems that afflict a given patient, 
postulating the psychological mechanisms that may 
have participated in the predisposition, triggering and 
maintenance of these problems (Persons & Davidson, 
2001). Clearly, a conceptualization is driven by a certain 
psychopathological theory. It is, in fact, an ideographic 
theory about a patient that is based on a general— 
nomothetic—theory (Persons & Davidson, 2001). Based 
on a certain cognitive theory, the formulation must pro- 
vide an answer to the following question: What beliefs 
were activated by which triggering factors, generating 
what dysfunctional thoughts, moods, and behaviors? 

A young woman comes to consultation complain- 
ing of bouts of high anxiety (panic attacks), which she 
began to experience one night at a nightclub. She had 
just drunk an energy drink and smoked marijuana. She 
suddenly experienced some unusual sensations (auto- 
nomic activation) that she could not explain and that 
made her feel vulnerable. She felt very anxious and 
subsequently stopped clubbing in order to avoid expe- 
riencing those sensations again. A cognitive-behavioral 
conceptualization of this experience would say that the 
unusual sensations (the trigger) were interpreted as 
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threatening by the activation of the belief “I am vul- 
nerable.” The activation of the belief led to the nega- 
tive automatic thought “There is something physically 
wrong with me!” As this crossed her mind, she felt 
marked anxiety (the emotion). She became so afraid 
that she decided to stop going to this club (avoidant 
behavior). She thought that doing this prevented the 
negative affect from occurring again (avoidance as a 
safety measure). 

Case conceptualizations are important because 
most outcome (efficacy) studies are conducted on rela- 
tively “pure” patients (without significant comorbidity), 
under relatively “ideal” conditions. Until we have many 
more outcome studies that look at effectiveness, we will 
need conceptualization-driven treatments for clients 
with comorbid conditions or other complexities that 
represent the everyday challenges of psychotherapists. 

Treatments based on case conceptualizations do 
not oppose but complement treatments based on em- 
pirical evidence. Case conceptualization guides us in 
conducting evidence-based treatments by providing a 
framework for understanding how the disorder mani- 
fests itself in a particular individual. The main reason 
for case conceptualization is its clinical utility. It aims 
at planning effective interventions, including the identi- 
fication and reversion of impasses and flops. 

There are many different models of case conceptu- 
alizations (J.S. Beck, 1995; Persons & Davidson, 2001), 
but they normally include some basic elements. These 
are a diagnosis, a list of the present problems, a work- 
ing hypothesis about the relationship between the pres- 
ent problems and the cognitive profile of the client, and 
a treatment plan that outlines not only the deficits but 
the strengths and advantages of the client. In order to 
precisely diagnose an anxiety disorder, for example, it 
is important to pay attention not only to the nature of 
autonomic nervous system activation, but also to what 
is feared by the patient (i.e., the threatening appraisal). 
Fear of flying (a specific phobia) is frequently confused 
with fear of being inside a flying plane (agoraphobia). 
Cognitions about threat (the threatening appraisal) are 
central to CBT, since treatments are specific to a certain 
set of cognitions. 

Thus, all problems mentioned by the patient (not 
only those pertaining to the disorder) must be described 
in cognitive, emotional, and behavioral terms. CBT 
therapists socialize the model to the patient as it is gen- 
erated. Graphs, metaphors, and bibliotherapy are com- 
monly used to this end. For example, a panic patient 
may be told that “As you felt that unexpected sensation, 
you said to yourself, ‘I am having a heart attack’ This 
threatening thought triggered your anxiety, leading you 
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to rush to the emergency room.” As in other forms of 
psychotherapy, in order to generate a complete list, it 
is useful to probe all the different areas of the patient’s 
life: psychological and psychiatric issues, physical 
health, interpersonal issues, work or academic issues, 
finances, housing, cultural and religious issues, and 
leisure, as well as issues that patients may avoid: sub- 
stance abuse, suicide ideation or attempt, rituals, and 
impulsive behavior. 

Therapists must assign a score to each problem, ac- 
cording to intensity, frequency or degree of interference. 
With complex patients, the first targets for treatment are 
life-threatening behaviors and behaviors that interfere 
with treatment. 

Therapists may observe problematic issues that 
are not perceived as such by the patient. This should 
be considered first and eventually addressed when in- 
formed consent is obtained. Also, parents of children 
and adolescents may observe problems that are not per- 
ceived as such by the child or the adolescent. 

The working hypothesis is the core of the case con- 
ceptualization. It must identify cognitive structures (core 
beliefs, intermediate beliefs, and automatic thoughts), 
the events and situations that trigger these beliefs, and 
a clinical theory of their potential origins. In sum, it 
must generate hypotheses that link the problems listed 
with the beliefs, precipitants, and origins (J.S. Beck, 
1995; Persons & Davidson, 2001). The therapist usually 
identifies automatic thoughts by asking the patient to 
focus on what he or she thinks when experiencing the 
unpleasant emotions that drove him or her to therapy 
(A.T. Beck et al., 1979). Intermediate beliefs are rules 
and attitudes derived from core beliefs and represent 
ways to cope with them. Therapists can identify core 
beliefs (Leahy & Holland, 2000; Padesky & Greenberger, 
1995) and intermediate beliefs by several means, for 
example, by looking at the first part of an assumption 
(if..., then .. .), by looking at common themes in 
the patient’s automatic thoughts, or by using a belief 
questionnaire, such as the Dysfunctional Attitude Scale 
(Weissman & Beck, 1995). 

The treatment plan includes the objectives of the 
therapy, its modality and frequency, the type of inter- 
ventions to be used, any adjunct therapies, and the po- 
tential obstacles that may arise. Cognitive therapists are 
expected to avoid the traditional tendency to focus on 
deficits and pay equal attention to the client’s strengths 
and advantages, drawing upon them to generate ad- 
equate treatment strategies. For example, one of the 
strengths of the patient with panic mentioned before 
was her comfort experiencing emotions and discussing 
them in therapy. 


The Therapeutic Relationship 


The quality of the therapeutic alliance is the most 
powerful predictor of success in psychotherapy (How- 
arth & Symonds, 1991; Safran & Segal, 1990). The 
alliance involves not only the nature of the therapist- 
patient relationship, but also an agreement on their 
respective roles and on the goals for the therapeutic 
undertaking. 

What is about the nature of the therapeutic rela- 
tionship in CBT? In Beck’s cognitive therapy (A. T. Beck 
et al., 1979), the relationship is characterized by col- 
laborative empiricism. Patient and therapist accept that 
thoughts are just mental events, mere representations of 
reality. Clients learn to treat their thoughts and beliefs 
as hypotheses, not as self-evident truths (distancing). 
As in science, these hypotheses must be tested against 
the data provided by the environment (questioning of 
cognitive content). This is a collaborative endeavor in 
which the patient has to learn how to become his or 
her own therapist (i.e., he or she has to learn new ways 
of relating to his or her internal experience). This must 
be achieved in the spirit of guided discovery. Being 
accurately empathetic, the cognitive therapist selects 
experiences that will allow the patient to acquire new 
perspectives on old problems in a gradual way. Highly 
inspired by Socratic dialogue, the patient’s learning is 
mostly experiential. 

Cognitive therapists strive to generate cognitive 
dissonance, thus favoring the chances of psychological 
change. If the client discovers that belief A is contra- 
dicts belief B (or contradicts the data), then he or she 
will be highly motivated to find a dialectical alterna- 
tive, belief C. The main obstacle to change is rigidity; 
the therapeutic relationship must encourage, teach, and 
foster psychological flexibility. 


COGNITIVE AND BEHAVIORAL 
INTERVENTION TECHNIQUES 


As we have already mentioned, the acronym CBT is 
used as a generic denomination for the many forms of 
therapy in the cognitive-behavioral paradigm. Despite 
their many and considerable differences, Beck’s cogni- 
tive therapy, Ellis’s rational-emotive behavioral therapy, 
Linehan’s dialectical behavior therapy, Wells’s meta- 
cognitive therapy, and Hayes’s acceptance and commit- 
ment therapy, to name but a few, are all considered part 
of the CBT family. Therefore, it is not easy to provide 
a summary of CBT interventions that can do justice to 
the all their approaches, goals, and methodology. What 


follows is an honest attempt to give the reader an idea 
of what the core of CBT is. 

Every cognitive-behavioral treatment is based on a 
psychopathological model that provides the rationale 
for the selection of interventions and the sequence in 
which they are to be applied. CBT is based on the prem- 
ise that cognition, emotion, and overt behavior are in- 
terdependent subsystems. Thus, the modulation of any 
subsystem will inevitably lead to changes in the other 
two. Therefore, there are no “pure” cognitive or behav- 
ioral interventions. If you ask your client to behave dif- 
ferently in an experimental situation, chances are that 
his or her way of thinking (cognition) about that situa- 
tion will change. Conversely, if you challenge the ratio- 
nale of a certain behavior, chances are that your client 
will start doing things differently. So, exploring new be- 
haviors is a powerful way of changing cognition and, 
conversely, changing cognition may be the best way of 
modifying behavior. 

If you provide a bulimic patient with psychoeduca- 
tion about the link between strict dieting, bingeing, and 
gaining weight, chances are that he or she will give up 
that pattern of eating (change in behavior) and stop blam- 
ing him- or herself for being “too weak” to stay on a diet 
(change in cognition) and feeling guilty about it (change 
in emotion). A healthier eating behavior will result in the 
regulation of negative affect (change in emotion) and a 
greater sense of self-control (change in cognition). 

CBT acknowledges the technical contributions of 
several models of psychotherapy. The technical eclecti- 
cism of CBT does not mean, however, that techniques 
are employed for the same ends for which they were 
initially devised. 


Some Basic Technical Principles 


Because behavior is to a great degree voluntary, all 
cognitive-behavioral treatments begin with attempts at 
modifying behavior. Some theoreticians (Hayes et al., 
1999) argue that there is no other way, since inter- 
nal experience (thoughts and emotions) is not directly 
manipulable. 

Our psychopathological model identifies the behav- 
iors that serve as maintaining factors for the targeted 
disorder (e.g., avoidance and safety behaviors in anxi- 
ety disorders, passive and asocial behavior in depres- 
sion, strict dieting in bulimia nervosa, use of substances 
as a means of regulating negative affect in addictions). 
The client is given an explanation about the role of 
that behavior in maintaining the problem (the thera- 
pist’s conceptualization is shared with the client) and 
is instructed in how to modify this behavior. This is of 


Cognitive-Behavioral Therapy: Theory and Practice 613 


crucial importance because these behaviors are all too 
often dysfunctional strategies used by the client to deal 
with the problem (such as anxious or depressive symp- 
toms, binges, addictive behaviors). 

Graded task assignment is one of the principles of 
behavior change. Although drastic modification of be- 
havior is sometimes used (e.g., “flooding”—massive in- 
vivo exposure—in the treatment of specific phobias), 
gradual change (exposure) guided by the hierarchy of 
anxiogenic stimuli is the most common option. Behav- 
ior modification is not governed by social expectations, 
but by an experimental attitude. The client is asked to 
behave in new ways and to observe his or her emotions 
and cognitions as the new experience evolves. 

As clients begin to change their usual patterns of 
behavior, the therapist begins to apply a number of 
strategies aimed at making cognition flexible. This is 
generally known as cognitive restructuring. In contem- 
porary CBT there is some debate about what the essen- 
tial component of this strategy is. 

Beck’s cognitive therapy for depression (A. T. Beck 
et al., 1979) gave a central role to cognitive restructur- 
ing. His theory postulated that distorted negative think- 
ing is an essential part of depression, and so cognitive 
modification is mostly about challenging distorted 
cognitive content and replacing it with unbiased, data- 
driven cognitions. Other cognitive theorists and ther- 
apists have (Segal et al., 2002) posited that cognitive 
therapy works not so much because it changes faulty 
cognitive content, but rather because it helps clients 
contemplate their negative thoughts as mere mental 
events, thus helping them to distance or decenter from 
them, and reducing the negative emotional impact. Of 
course, this is implicit in Beck’s therapy, because the 
client is asked to view his or her thoughts as hypotheses 
to be tested rather than reflections of reality, but early 
cognitive therapy put too much of an emphasis on ra- 
tionality and tended to view the impact of cognition on 
mood as a one-way process. 

But clients rarely go to therapy because they want 
to change their thoughts; they normally go because 
they want to get rid of unpleasant sensations, feelings, 
or emotions. 

So how does CBT deal with emotional change? De- 
spite the emphasis it puts on cognition, we must stress 
that CBT cannot be performed successfully unless cen- 
tral consideration is given to emotions. When cognition 
or behavior is modulated, success is often evaluated in 
terms of the positive impact on emotions. 

But emotions can also be the direct target of an in- 
tervention. One of the cornerstones of CBT, emotion- 
processing theory (Foa & Kozak, 1986), indicates that 
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emotions cannot be modified unless activated. Avoid- 
ance of “negative” emotions is a typical strategy used 
by patients with anxiety or mood disorders. Their un- 
willingness (Hayes et al., 1999) to experience certain 
emotions prevents the processing of those emotions, 
thus maintaining the reasons for continued avoidance. 
This is, for example, the dilemma of people affected by 
post-traumatic stress disorder. 

Emotions are not negative per se; this is more a by- 
product of our appraisal of them. A person with panic 
disorder, for example, may be terrified at the idea of 
experiencing a racing heart, a sense of danger, or heavy 
breathing. But every day thousands of people pay good 
money and stand in line for a long time at Disney World 
for the privilege of riding a roller coaster, eagerly wait- 
ing to feel a pounding heart, a sense of danger, muscle 
tension. 

So CBT encourages acceptance of and exposure to 
“negative” emotions. It challenges a problematic belief 
that is common among clients: “I will change first (by 
just talking in therapy), and then I will confront my 
emotions.” People with social anxiety disorder, for in- 
stance, frequently come to therapy with the expectation 
of finding the “cause” of their anxiety, removing it, and 
then happily proceeding to face the challenges of inter- 
personal interaction. Psychotherapy can thus become a 
sophisticated—and expensive—safety measure. 

Metaphorically, we can tell our clients that in order 
to mold steel, we need to heat it up. It may not be pleas- 
ant and may take a lot of energy, but it allows us to turn 
a very rigid metal into a plastic substance that we can 
shape at will. 


Behavioral Techniques 


CBT uses all the armamentarium developed by the 
rich tradition of behavior therapy. A detailed explana- 
tion of all these techniques is well beyond the scope of 
this chapter, but we will provide a synthesis of some 
of the most characteristic interventions. The reader is 
reminded that these interventions may be used in dif- 
ferent treatment packages to serve different purposes; 
therefore it is important to pay attention not only to 
their form but also to their function in each protocol. 


Exposure 


The essence of exposure is bringing patients into con- 
tact with the cues that evoke their negative emotions, 
in a deliberate, self-controlled manner. They remain in 
contact with these cues until (1) their anxiety dimin- 
ishes (habituation), and (2) they begin to realize that 


the consequences they expected do not occur (discon- 
firmation). The types of cues that become the target 
of the technique are decided in terms of the case con- 
ceptualization. A person who fears cockroaches can be 
exposed to a vivid image or a video of a cockroach, and 
eventually to the real insect. A person with panic disor- 
der can be exposed to the internal sensations that he or 
she fears (interoceptive exposure). 

Types of exposure. Traditionally, exposure was con- 
ducted in vivo or imaginally. When patients come into 
contact with cues in real-life situations, we call it in- 
vivo exposure; when they come into contact with cues 
in their imagination, we call it imaginal exposure. With 
the advent of online video and virtual reality, there is a 
now a middle ground between the two classical options, 
which provides an intriguing opportunity to expand ex- 
posure in a safe environment for the client. Although in- 
vivo exposure is normally preferred, imaginal exposure 
is necessary when one is dealing with feared thoughts, 
memories, or internal cues. 

Conducting exposure. The therapist begins by ex- 
plaining the rationale for the procedure to the patient 
and discussing its advantages and disadvantages and 
clients’ usual concerns. Most patients learn to do expo- 
sure assignments on their own in an effective manner. 
Some patients, however, initially need the assistance of 
the therapist. Gradual exposure is more commonly used 
than massive exposure. A hierarchy of feared stimuli 
must be established collaboratively with the patient in 
order to ensure a graded approach. Going from imaginal 
exposure to in-vivo exposure is one way of implement- 
ing a gradual approach. The client repeats the proce- 
dure a number of times, experiencing a decline in the 
intensity of the negative emotion elicited each time. 


Graded Task Assignment 


This strategy may be used when a patient feels too de- 
pressed and hopeless or too anxious to begin a complex 
or demanding task (A.T. Beck et al., 1979). A complex 
action is broken into smaller components, and the client 
is asked to attempt these steps in a sequence. This strat- 
egy is useful for tackling maladaptive perfectionism and 
performance anxiety and for challenging hopelessness. 
It is usually applied at the beginning of the session, and 
then the client is expected to continue the sequence of 
tasks as part of his or her homework. 


Modeling 


Based on the principles of observational learning (Ban- 
dura, 1977a, 1977b), this strategy aims at helping cli- 


ents find adequate models for the behavior that they 
want to acquire. This can be performed by the therapist, 
if necessary, but models are often found in films and 
in the client’s circle of friends, workmates, or school- 
mates. Modeling is commonly used for skills training 
and exposure exercises. It must be faded out as soon as 
possible, so that the client increases his or her sense of 
self-efficacy. 


Problem-Solving 


Lack of problem-solving skills is observable in patients 
with severe mental disorders such as major depression 
or substance dependence, who resort to dysfunctional 
behaviors when facing life challenges as a result of their 
lack of ability to engage in more functional alternatives. 
The stages of problem solving can be summarized as 
(1) defining the problem, (2) setting goals, (3) brain- 
storming solutions, (4) evaluating possible solutions, 
(5) selecting a solution, (6) identifying steps for imple- 
menting the solution, (7) cognitively rehearsing the 
solution, (8) implementing the solution, and (9) evalu- 
ating the outcome. Traditional behavior therapy focused 
primarily on problem solving, but researchers (Linehan, 
1993) have indicated that this first-order change strat- 
egy can be problematic when applied initially to clients 
with complex and severe mental disorders. 


Social Skills Training 


The aim of this strategy is to help the patient improve 
or develop skills involved in meeting other people, car- 
rying on conversations, acting appropriately in social 
situations, and initiating relationships. The first step 
involves assessing the client’s deficits. Some clients 
need to develop basic skills, while others just need to 
get rid of the inhibition caused by anxiety. The second 
step, modeling, can be performed by the therapist or 
observed in real life or in films. When this is completed, 
therapist and patient role-play the skills. Finally, the pa- 
tient performs the skills in real-life situations. 


Relaxation 


Progressive muscle relaxation (PMR) and its variations 
is the most commonly used relaxation strategy in CBT. 
Developed by E. Jacobson (1938), it teaches the patient 
a series of exercises that become progressively shorter 
and that are designed to condition a relaxed response 
that can ultimately be evoked in a very short amount 
of time (normally as the anxiety-provoking situation 
takes place). Although effective, it takes a considerable 
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amount of time to train someone in PMR, so it is often 
replaced by training in breathing relaxation, which is 
less time consuming. Training in PMR begins with a ra- 
tionale for the intervention. PMR is presented as a skill 
for counteracting the physiological responses to anxiety 
that concern the patient the most. As a coping skill, is 
must be practiced in order for the patient to gain mas- 
tery. 
Barlow and Cerny (1988), Ost (1987), and Clark 
(1989) suggest a sequence of exercises in which the 
patient tenses of group of muscles and then abruptly 
releases the tension, breathing calmly and saying, 
“Relax!” to him- or herself, thus experiencing that mus- 
cle group in a more relaxed state. The steps, reflecting 
increased skill and shortened time, are: 


(1) Twelve-muscle-group relaxation (lower and upper 
arms, lower and upper legs, thighs, stomach, upper 
chest and back, shoulders, back of the neck, lips, 
eyes, eyebrows, upper forehead, and scalp) 
Eight-muscle-group relaxation (entire arms, entire 
legs, stomach, upper chest and back, shoulders, 
back of the neck, face, forehead, and scalp) 
Four-muscle-group relaxation (entire arms, upper 
chest and back, shoulders and neck, face) 
Release-only relaxation (same four groups, but 
without using initial tension) 

Cue-controlled relaxation (the patient takes three 
deep breaths and thinks, “Relax,” with each exha- 
lation, while scanning the body for any tension and 
releasing it; the word “relax” becomes the cue sig- 
naling the client’s body to relax) 


(2 


wa 


(3 


wa 


(4 


wa 


(5 


ma 


The patient practices these skills daily and progres- 
sively applies them when he or she detects early warn- 
ing signs of anxiety. 


Breathing Relaxation 


Patients are sometimes used to breathing only into their 
upper chests, sucking their abdomens in as they breathe, 
which leads to hyperventilation or other breathing dif- 
ficulties. In diaphragmatic breathing, the diaphragm, at 
the base of the lungs, is distended, pushing the abdo- 
men out and drawing air into the lower lungs. Once 
patients have mastered this skill, they are taught to 
breathe slowly, holding the breath for 4 seconds, and 
then gently letting the air out of their lungs, usually at 
least a half second longer than it took them to breathe 
in. The idea is for the patient to breathe rhythmically 
like this for a couple of minutes and become aware of 
the associated relaxation. Holding on to the breath is 
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also one of the cornerstones of mindfulness practice 
and is a skill that is used to steady the mind (Hayes, 
2004a). 


Visualisation 


Visualization combines elements of relaxation and at- 
tentional training. Patients are asked to imagine them- 
selves in a place or situation they find pleasant and 
relaxing (real or just imagined). The more vivid the 
image becomes, the greater the impact on emotions 
and physiological response (e.g., muscle tension) is. 
Patients increase the vividness of the image by focus- 
ing their attention on visual, olfactory, or acoustic 
stimuli. 


Behavioral Activation 


Traditionally used in the treatment of depression, the 
global goal of behavioral activation (reward planning 
and activity scheduling) is to increase behaviors that 
likely lead a patient to be rewarded in some way. In- 
creasing pleasurable activities helps lift a person’s mood 
and also helps decrease rumination (A.T. Beck et al., 
1979). It also is also helpful in dealing with procrastina- 
tion and behavioral avoidance. 

Behavioral activation consists of four steps: (1) moni- 
toring current activities in terms of mastery and plea- 
sure, (2) developing a list of rewarding activities, 
(3) planning the activities, and (4) engaging in the ac- 
tivities. Carrying out these tasks usually triggers dys- 
functional cognitions. Clients often assume that they 
should wait until they want to do something, and they 
are surprised to find that engaging in the activities actu- 
ally increases their motivation to perform them. Also, 
contrary to their predictions, they normally derive a cer- 
tain amount of pleasure from the activities, even from 
those that demand plenty of energy. Behavioral activa- 
tion offers many opportunities for challenging clients’ 
learned helplessness and hopelessness. 


Cognitive Strategies 


Clients must learn about the role of cognition in origi- 
nating and maintaining mental disorders so that they 
can understand the rationale behind the use of cogni- 
tive techniques. The main objective of cognitive strat- 
egies is to increase cognitive flexibility. Clients must 
learn that we relate to the world by means of thoughts, 
but that these thoughts are just mental events that do 
not necessarily reflect the exact nature of reality. This is 
a metacognitive ability (being able to think about our 


own thoughts) that may be impaired in severe mental 
disorders. 

Clients are helped to gain better awareness of their 
thoughts, rules, attitudes, and beliefs. This is a prelimi- 
nary step in challenging cognitions, but also in distanc- 
ing from them in mere contemplation. Very much like in 
Casablanca, where “a kiss is just a kiss,” a thought is just 
a thought, a mere mental event, in cognitive therapy. 


Psychoeducation 


Psychoeducation originated in medical practice when 
the clinical advantages of fully informing patients about 
their conditions became evident. Psychoeducation serves 
yet another purpose in CBT. As we mentioned before, 
most CBT approaches are based on the information- 
processing paradigm. From this perspective, it is clear 
that the kinds of hypotheses that we can generate de- 
pend on the information available. It is common for 
human beings to suffer because of mistaken beliefs. Bu- 
limic patients, for example, try to control their binges by 
making their diets increasingly strict, ignoring the fact 
that binges are the natural consequence of this kind of 
dieting. Panic patients commonly fear physical exercise 
or strong emotions because they believe that they can 
be dangerous to their cardiac functioning. 

Therefore, in CBT, psychoeducation also serves the 
purpose of giving the patient correct and factual infor- 
mation, which may be indispensable for generating al- 
ternative functional views of certain experiences. 


Socializing the Cognitive Model 


Our conceptualization is shared with the client, so that 
he or she will understand the importance of cognitive 
factors in the targeted disorder. Patients are educated 
about the importance of beliefs, automatic thoughts, 
cognitive biases, and the like, so that they can see the 
importance of paying attention to their cognition as one 
means of modifying the present problem. The basic rule 
here is that the client should understand that it is not 
facts that affect us, not matter how important they are, 
but rather the meaning we ascribe to them (A.T. Beck 
et al., 1979). 


Bibliotherapy 


At the beginning of treatment, cognitive-behavioral 
therapists give their clients plenty of information about 
the disorder from which they suffer and about the way 
CBT conceptualizes it. They also suggest readings that 
offer additional information on these topics. This has a 


series of advantages. First, clients are often anxious at 
the beginning of therapy, and this interferes with their 
ability to remember the information they are given. 
Books and Web sites can always be used for reference, 
especially when the therapist is not available. Second, 
asking the patient to read something between sessions 
is a simple homework assignment that will allows the 
psychotherapist to assess the willingness of the patient 
to complete assignments. Third, the patient can read (or 
reread) difficult parts and ask the therapist about them 
in session. 

This was quite a new idea in the 1970s, but with 
the advent of the Internet, it has become quite common 
for clients to access information on disorders and thera- 
pies. This information is not always accurate or may be 
difficult to interpret because it is not targeted to CBT 
clients. Suggested readings have to be accurate, up to 
date, and written in a simple language. 

Some of the texts penned by reputed cognitive- 
behavior therapists have become best sellers, as in the 
case of David Burns’s (1980) Feeling Good. Not only do 
these books provide information on the disorder, but 
they also offer self-help tools that can be very powerful 
when a therapist is not available or when the condition 
is mild. Fairburn’s (1995) Overcoming Binge Eating, for 
example, details a self-treatment program in addition to 
offering a wealth of information on healthy eating hab- 
its to counter the dysfunctional beliefs of people with 
eating disorders. Padesky and Greenberger’s (1995) 
Mind Over Mood is a very good book for those doing 
CBT, both therapists and clients. Aaron Beck’s (1988) 
Love Is Never Enough is a great tool for working with 
couples in psychotherapy. All these books follow the 
spirit of CBT, the main goal of which is training the cli- 
ent to become his or her own therapist. 


Monitoring 


Clients are encouraged to monitor their cognitions, pay- 
ing special attention to what goes through their minds 
at the moments when they experience the unpleasant 
emotions that bring them to consultation. Adequate 
monitoring and registration of “hot” thoughts, beliefs, 
or images are essential and must take place prior to any 
attempt to challenge these cognitions. 


Questioning Cognitions 


Once patients become competent at monitoring cogni- 
tions and understand their connection with the expe- 
rienced mood, they are encouraged to evaluate these 
thoughts. Clients are encouraged to treat their cognitions 
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as hypotheses, not as realities. The cognitive content of 
dysfunctional cognitions can be accessed through a se- 
quence of questions, as described by J.S. Beck (1995): 


(1) What is the evidence? 
What is the evidence that supports the idea? 
What is the evidence against this idea? 


(2) Is there an alternative explanation? 

(3) What is the worst that could happen? Could I live 
through it? 
What is the best that could happen? 
What is the most realistic outcome? 


(4 


wa 


What is the effect of my believing the automatic 
thought? 


What could be the effect of changing my thinking? 


(5) What should I do about it? 
(6) What would I tell a friend if he or she were in the 
same situation? 


Thoughts can also be questioned in terms of their 
utility (i.e., what is the advantage or disadvantage of 
thinking like this?). Questioning the utility of a thought 
implies the ability to distance from the thought. 


Daily Thought Record 


Another way of teaching the patient to question his 
or her thoughts is using the daily thought record. 
There are many varieties of the daily thought record, 
but basically it has a number of columns in which cli- 
ents write down the context of a situation, the mood 
experienced, the cognitions that were activated, and 
the meaning of those cognitions, as well as the evi- 
dence for and against those cognitions. Once this has 
been completed, clients must generate an alternative, 
balanced cognition that may account for all the col- 
lected evidence. One of my patients once wrote down, 
“Medication is not working,” with the associated low 
mood and hopelessness. In another situation, before a 
meeting with his psychiatrist, he wrote down, “I am 
afraid he might discontinue my medication,” with the 
associated mood of anxiety. The alternative thought 
was “Although medication is not working as well as 
I expected, I must admit that it helps a bit.” 


Identifying Cognitive Distortions 


Aaron Beck (1967) posited that abnormal cognition is 
the result of distorted thinking (see also A. T. Beck et al., 
1979). Identifying and challenging these distortions is 
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central to cognitive therapy. There is a lot of debate as 
to whether it is correct to use the term “distortion,” but 
in any case, it is clear that people with mental disorders 
have specific biases in their perceptions of reality. 

Beck’s cognitive therapy of depression involves 
identifying and challenging some common cognitive 
distortions in depressed patients. The following is a list 
of the distortions described by Beck et al. (1979). 


(1) Arbitrary inference. The client reaches a conclusion 
in the absence of data or against data. 

(2) Selective abstraction: The client selects a negative 
aspect of a situation and uses it as the only piece of 
data for a global negative conclusion. 

(3) Overgeneralisation: The client makes a general rule 
out of an isolated negative event. 

(4) Mind-reading: The client “reads” negative impres- 
sions about him- or herself in the eyes of someone 
else. 

(5) Fortune-telling: The client treats a negative predic- 
tion as fact. 

(6) Minimization, maximization: The client minimizes 
positive data and maximizes negative data in order 
to maintain his or her hypothesis. 

(7) Personalization: The client attributes to him- or her- 
self some negative outcome without justification. 

(8) Catastrophic thinking: The client believes the worst 
outcome is the only one possible. 

(9) All-or-none thinking: The client views a situation in 
extremes. 


Socratic Dialogue 


This old dialectical skill became one the central tech- 
niques of cognitive therapy at its inception in the 1960s. 
Socratic dialogue is very useful when patients rigidly 
hold on to certain beliefs, enabling the therapist to gen- 
erate cognitive dissonance without causing too much 
tension in the therapeutic relationship. The therapist, 
because of his or her knowledge of psychopathology, 
knows in advance where the false premise or contradic- 
tion of the client’s argument lies. He or she formulates 
questions aimed at detecting that contradiction, thus 
generating dissonance in the client’s view of the matter. 
Perception of argumentative incongruence is a powerful 
tool for psychological change. 


The Downward Arrow Technique 
(Vertical Descent) 


This is a common technique for detecting core beliefs. 
The therapist enounces the patient’s thought and then 


asks, “And this means . . . ?” encouraging the client to 
identify the implied meaning of the thought. If a pa- 
tient thinks, “I will fail this exam,” the implied meaning 
may be “I am academically incompetent.” If a patient 
thinks, “I cannot stand strong emotions,” the implied 
meaning may be “I am vulnerable.” Core beliefs are not 
deep cognitions, although some authors use the depth 
metaphor. Core beliefs are best viewed as the general 
rule that generates the specific case determined by the 
situation. Their identification is more difficult than that 
of automatic thoughts because they commonly implicit, 
rather than explicit. 


Cognitive Continuum 


Continua ratings are commonly used to challenge ex- 
treme, all-or-nothing forms of thinking. If a client says, 
“This is the worst thing that could happen,” the therapist 
asks him or her to think of the best possible outcome, 
then to reflect on the really worst possible outcome and 
then to try to place the experience on the continuum. 


Pie Charts 


Pie charts are a helpful reattribution technique com- 
monly used to challenge ideas of guilt. The client is 
asked to identify all possible factors influencing an out- 
come and to assign a percentage to each one, including 
his or her own intervention. Then a pie chart with all 
influences is made, leading to a more balanced view. 


Role Reversion in Disputing Cognitions 


Therapist and patient may switch roles in debating 
thoughts and beliefs. The therapist defends the patient’s 
hypothesis and the client has to challenge the cognition 
as if he or she were the therapist. This generates a play- 
ful attitude toward cognition, facilitating distancing and 
helping the client act as if he or she does not believe 
the cognition. 


Capsule Summaries 


Psychotherapy is, in many ways, a learning process. It 
is not wise for therapists to simply assume that clients, 
like students, will understand the full implication of a 
certain intervention, no matter how brilliant and clear 
it may seem to the therapist. Therefore, cognitive thera- 
pists are expected to ask their clients to make capsule 
summaries of what has been discussed in session, with a 
special emphasis on the conclusions that were attained. 
These summaries should capture the new perspective 


that has been discussed. A panic patient, for example, 
may say, “After all we have discussed in this session, it 
is now clear for me that, even if they are unpleasant, 
panic attacks are not a danger to my health.” 


Flash Cards 


Cognitive theory predicts that cognitive biases are acti- 
vated by certain stimuli in specific contexts. Faulty be- 
liefs about health are triggered in panic patients when 
they experience increased arousal. Depressed clients 
lose faith in their personal competence when faced with 
a challenge. Clients with generalized anxiety disorder 
have increasing negative thoughts when they lose con- 
tact with their loved ones. People with social anxiety 
have increasing negative thoughts about how they come 
across in social situations. All these beliefs or thoughts 
are challenged in therapy, but naturally clients find it 
more difficult not to believe them when in the criti- 
cal situation. In order to improve access to functional 
cognition, clients write down on index cards the most 
important conclusions attained in therapy. They then 
carry these cards with them and look at them when they 
are facing the critical situation. Reading the functional 
alternative to the dysfunctional cognition dramatically 
increases the client’s chances of not activating the usual 
problematic pattern of emotion and behavior. 


Behavioral Experiments 


As Bennet-Levy, Westbrook, Fennell, Cooper, Rouf, and 
Hackmann (2004) point out, it is easy to lose sight of 
how radical the concept of behavioral experiments is 
in the context of the history of psychotherapy. Indeed, 
most forms of psychotherapy in the 20th century as- 
sumed that in-session dialogue was the most important, 
if not the only, means to bring about change. Early be- 
havior therapy posited that doing things differently is 
a powerful way of bringing about change in cognition 
and affect. Beck’s cognitive therapy (1967, 1979) intro- 
duced the idea of using experiments to test the beliefs 
of patients. The dysfunctional cognition is treated like 
a scientific theory that must be based on solid empiri- 
cal evidence. Faulty beliefs often suggest a pattern of 
behavior that prevents the person from obtaining evi- 
dence that would prove the belief false. 

Bennet-Levy et al. (2004) give the following opera- 
tional definition: “Behavioral experiments are planned 
experiential activities, based on experimentation and 
observation, which are undertaken by patients in or 
between cognitive therapy sessions. Their design is 
derived directly from a cognitive formulation of the 
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problem, and their primary purpose is to obtain new in- 
formation which may help to: a) test the validity of the 
patient’s existing beliefs about themselves, others and 
the world; b) construct and/or test new, more adaptive 
beliefs; and c) contribute to the development and verifi- 
cation of the cognitive formulation” (p. 8). 

The goal of behavioral experiments is to bring 
about cognitive change in a way that makes new per- 
spectives more believable. This may be achieved via 
experiential learning, emotional arousal (facilitating 
emotional processing), the encoding of experiences in 
memory in different ways, the practice of new plans 
and behaviors, or learning through reflection (Bennet- 
Levy et al., 2004). 

There are two kinds of experiments: (1) active ex- 
periments, in which the patient takes the lead role, and 
(2) observational experiments, in which the client is an 
observer and a data collector, but not an actor. Active 
experiments involve acting in different ways in contexts 
in which a problematic behavior has been identified. 
They are used in real or simulated situations (e.g., role- 
plays) to test the validity of cognitions. Simulations are 
helpful when patients are wary about making changes 
in real life or when the real situation is rare. 

A client had the belief “If I confront my teenage 
daughter, she will be very upset and I will lose her love.” 
He was instructed to choose a situation in which he 
felt slightly unhappy about her behavior and to express 
his disagreement. The client’s prediction was that she 
would react angrily at him. To his surprise, his daugh- 
ter’s reaction was actually quite the opposite. 

Observational experiments are particularly useful 
when the thought of direct action provokes high anxi- 
ety or when more information is needed before an ac- 
tive experiment can be planned. For example, a patient 
who is very afraid of the consequences of fainting in 
public may accompany her therapist to a department 
store, where the therapist pretends to faint in a busy 
area, while the patient watches from a “safe” distance 
(C. Botella, personal communication, 2005). 

When planning experiments, therapists must keep 
in mind a number of issues. The purpose of the experi- 
ment has to be very clear to the patient, the cognition 
to be tested must be very clear, and the degree of be- 
lief must be assessed prior to the experience. Therapists 
identify alternative perspectives and decide on the type 
of experiment that is best suited to the situation, antici- 
pating potential problems and identifying solutions. 

Experiments should be designed so that they are 
useful irrespective of the outcome of the experience 
(“no lose” experiments). A client was very fond of one 
of his classmates but made no move because he thought 
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rejection would be too painful. Although the first cogni- 
tion, “She is not interested in me,” was proved correct, 
the client found that rejection was by no means as dif- 
ficult as he thought, thus proving the second cognition 
wrong. 

It is crucial to agree with the patient on how the 
outcome is to be assessed. It is not the experience in 
itself but the meaning assigned to it that is crucial to 
cognitive modification. Therapists must not take for 
granted that clients will make functional conclusions 
out of an experience unless potential outcomes are dis- 
cussed beforehand. 


Experiential Techniques 


Cognitive-behavioral interventions usually involve ex- 
periential techniques that originated in other forms 
of therapy. Role-plays, empty-chair exercises, psycho- 
drama, and imagery are some of the techniques that 
are most commonly employed. The techniques them- 
selves vary not in the way they are applied, but rather 
in terms of the goals that the cognitive therapist wants 
to achieve. Experiential exercises are frequently used in 
CBT to test hypotheses, to help the patient feel differ- 
ently about a belief, and to trigger an emotion in order 
to help with its processing. 


CASE EXAMPLE 


Jimena is a 22-year-old woman who has been referred 
by a psychiatrist who assessed her and diagnosed panic 
disorder and agoraphobia of mild to moderate sever- 
ity and recent onset. The psychiatrist also prescribed a 
modest daily dose of clonazepam to be used during an 
imminent family trip but made it quite clear to the pa- 
tient and her family that this was aimed solely at symp- 
tom control to make the trip possible. He also suggested 
to them that CBT was the best treatment option for her 
condition. 

The assessment interview with her psychotherapist 
revealed that about 2 months before, she had attended a 
party where she drank heavily and smoked marijuana. 
She suddenly felt very dizzy and thought she would 
faint 3 times. The experience was very unpleasant: she 
had palpitations and a racing heart, a feeling of chok- 
ing, a sense of unreality, and fears of dying or of going 
crazy. Similar experiences occurred over the following 
days in different situations, particularly when she was 
in a car with someone else at the steering wheel. These 
symptoms motivated the consultation with the psychia- 
trist. For the last weeks she has been very worried about 


the possibility of experiencing the symptoms again. In 
order to avoid that, she has stopped taking buses. She 
continues to use the train regularly to attend classes at 
her college, but with a level of discomfort that extends 
to situations in which she feels “it would not be easy 
to escape.” 

She also reports difficulties speaking (or singing) 
in public and occasionally in interpersonal interactions, 
meeting criteria for circumscribed social anxiety disor- 
der. She is not as assertive as she would like to be and 
uses avoidance as a strategy to deal with interpersonal 
problems. She sees this as a flaw in her personality, 
not as a disorder. Also, she reports being uncomfortable 
with unexpected events in general, always searching for 
certainty. Her mood is not compromised; she is, in fact, 
a cheerful young woman with good social skills and a 
considerable social network. 

Jimena’s typical automatic thoughts were “I am 
going to faint and something bad will happen to me,” 
“I am going to go crazy,” “I am going to have a heart 
attack,” “I will never get well, I will never be the same 
again,” and “These experiences are out of my control.” 
Her core beliefs about herself were “I am (physically) 
vulnerable,” “I am not a strong person.” Beliefs about 
others were “Others are strong and assertive” and “Peo- 
ple are very critical of others.” 

Underlying assumptions (intermediate beliefs) 
were “Because of my vulnerability, I must be very vigi- 
lant about any unusual bodily sensations,” “If I am not 
cautious, something terrible will happen to me,” “Since 
I am weak, I must avoid confrontation,” “If I make a 
mistake in public, they will humiliate me.” 

The assessment interview includes some basic 
psychoeducation about anxiety. Her mother is pres- 
ent because Jimena did not dare come to the session 
by herself, so she is included in the psychoeducation. 
This is a good way of reducing negative, invalidat- 
ing remarks from family members, who are normally 
baffled by agoraphobic behavior and may interpret it 
negatively. Jimena and her mother are asked to read 
the excellent psychoeducational material by Craske and 
Barlow (1993, pp. 25-28) for homework. 

The following session begins with the discussion 
of the homework assignment and comments on the 
doubts and conclusions generated by the reading. Ac- 
cording to the cognitive formulation of panic disorder 
(Clark, 1986), the afflicted person fears normal bodily 
sensations because they are catastrophically misinter- 
preted as signs of impending disaster (e.g., dying, going 
crazy). The catastrophic interpretation of the client’s 
autonomic activation is based on some dysfunctional 
beliefs, some of which are based on misinformation 


about human physiology. Clients typically believe that 
strong emotions can be lethal, that a feeling of pres- 
sure in the center of the chest means choking or that 
anxiety itself is dangerous. Cognitive theory holds that 
providing information about the physiology of anxiety 
can lead to the correction of these faulty beliefs. Thus, 
every sensation described by the patient is explained as 
part of the normal course of anxiety: muscle tension is 
explained as something indispensable for implementing 
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the fight-or-flight response, an accelerated heartbeat is 
the result of the need to ensure optimal muscle func- 
tion and prevent cramps, hyperventilation is a means 
of incorporating more oxygen, and so on. According to 
Clark’s (1986) intervention for panic disorder, a whole 
cycle of panic is drawn with the patient in session, as in 
Figure 22.1 (see also Wells, 1997). 

The aim of this technique is to help the client for- 
mulate a new way of looking at the experience of panic. 


Internal / External Trigger 
Alcohol and marijuana generate 
high arousal 


Perceived Threat 
What are these unusual 
sensations? 


Catastrophic 
Misinterpretation 
(Sensations are increasing, this 
means I am going crazy or 
dying; I should try to control 
them) 


Cognitive, somatic symptoms of 
anxiety 
(Racing heart, palpitations, shortness 
of breath, feeling of impending 
disaster, derealisation) 


Avoidance and 
Safety Measures 


(J. avoids situations 
in which she 
experienced panic; 
needs company for 
some situations) 


Figure 22.1 Cognitive model of panic. 


From Cognitive Therapy of Anxiety Disorders: A Practice Manual and Conceptual Guide. by A. Wells, 2000, Chichester, UK: Wiley. 
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The therapist does not attempt to change the experience 
itself; he or she rather strives to develop a new, non- 
threatening way of looking at the same experience. 

In this treatment, breathing retraining or relaxation 
is not used because the main objective is not to alleviate 
anxiety, but to help the patient gain a new perspective 
on the experience of anxiety and panic. Relaxation and 
controlled breathing can actually be safety measures 
(behaviors) for some panic clients (especially for those 
with fears of losing control; Barlow, 2002). 

Jimena is asked for her consent to carry out an ex- 
periment at the following session. She and the therapist 
will hyperventilate for 60-90 seconds and then share 
their experiences. The client is told that in this way they 
can generate sensations similar to the ones she had dur- 
ing panic attacks, but at a lesser level and within her 
control. The therapist does it at the same time to prove 
to the patient that he or she believes there is no danger 
in hyperventilating. Some treatments of panic (Barlow, 
2002) use this as a presentation of interoceptive expo- 
sure, a technique by which the patient is exposed to the 
feared sensations in order to achieve desensitization. 

Then, the cognitive element in the cycle of panic is 
emphasized, and Jimena is informed of the importance 
of paying attentions to what she thinks when she expe- 
riences high anxiety and panic. The connection between 
cognition and emotion is explained, and her homework 
is to record her thoughts in previous episodes or in any 
new ones. She is also asked to make a hierarchical list 
of feared situations. This list is needed so the therapist 
can design graded assignments for dealing with agora- 
phobic avoidance. 

The following session begins with a review of the 
homework. Jimena discusses her records of previous 
episodes and a number of new ones she experienced 
(milder than previous ones) during the week. Once the 
therapist is sure that she understands the connection 
between thoughts and emotions, the use of the daily 
thought record is introduced. She is instructed to use 
the daily thought record not only for recording but 
also for collecting evidence in favor of and against the 
thoughts that come up when she experiences high anxi- 
ety. Jimena is told that if she takes a critical look at 
threatening thoughts she will find out that they do not 
make much sense. When these thoughts are activated, 
the new conclusions are activated as well, and then the 
anxiogenic thoughts are not so believable, resulting in 
less anxiety. 

As previously agreed, a hyperventilation experiment 
is conducted during the session. Jimena recognizes that 
the sensations are very similar to the ones she experi- 
ences when panicky. She concludes that they do not 


come out of the blue, as symptoms of an unknown ill- 
ness; they are just the result of arousal that has been 
triggered by some undetected stimulus (marijuana, cof- 
fee, a threatening thought, etc.). 

The therapist reviews the list of feared (agorapho- 
bic) situations and explains the principle of graded in- 
vivo exposure to Jimena. The therapist then proceeds 
to design an experiment in which the client will expose 
herself to the less feared situation, dropping all safety 
measures. Jimena must carry out the experiment long 
before or after taking the anxiolytic medication, be- 
cause benzodiazepines can interfere with exposure and 
may be construed as safety measures. 

She is also told to pay attention to and record the 
anxious thoughts that are likely to appear during expo- 
sure. Finally, she is instructed to report her results to 
the therapist via e-mail, in order to use this opportunity 
for troubleshooting and for assigning new graded ex- 
posure exercises. The aim of this technique is not just 
desensitization, but also testing the hypothesis “The 
only way of not feeling anxious is escaping the feared 
situations.” Exposure is thus used as a disconfirmation 
experiment. 

At the following session, Jimena and the therapist 
review the homework. To her surprise, exposure to 
feared situations led to a sudden drop in anxiety. She 
has registered a number of negative thoughts that ap- 
peared just before the exposure experiment and in a 
couple of other situations over the week. She has man- 
aged to challenge the thoughts and makes the remark, 
“They are always the same thoughts.” This observation 
is used to go back to the issue of core beliefs, repre- 
sented by repeated themes in automatic thoughts. The 
core belief “I am physically vulnerable” is inferred from 
the daily thought record, discussed, and challenged in 
session. Jimena is instructed to continue doing this over 
the week as homework. The therapist then moves on to 
the thoughts triggered by speaking in public and asks 
Jimena to apply the daily thought record in session to 
them. In discussion of the issue of collecting evidence 
in favor of and against the thoughts, the client is warned 
about confusing what people actually say with what she 
believes they are thinking (mind reading). 

Mind reading provides a common source of “evi- 
dence” of the client’s social incompetence, so special 
attention must be devoted to it. Jimena is encouraged 
to carry out some exposure experiments (making a re- 
mark during a lecture at school) and pay attention to 
what happens. At the following session she reports no 
panic experiences during the week. It is agreed that Ji- 
mena will withdraw from medication over the following 
2 weeks. If patients attribute their improvement to med- 


ication alone, there is the risk of recurrence of panic 
disorder in future stressful situations. Therefore, testing 
the idea “I can manage on my own without medication” 
is important. 

The rest of the homework is reviewed: Jimena has 
made a couple of remarks in class and nothing nega- 
tive has happened, although she felt anxious when 
speaking. She has registered some negative automatic 
thoughts (“They will say it is a silly remark,” “I will 
look like a fool”) and has adequately challenged them. 
The therapist asks Jimena to pay special attention to 
the fact that the anxiety she felt was due to what she 
expected from the situation, but the outcome was quite 
different. The therapist emphasizes that it is the out- 
come that matters, rather than the internal experience 
(one could feel very confident and self-assured yet be 
met by negative reactions). 

Jimena is instructed to pay attention when she en- 
gages in minor disagreements, in order to practice being 
assertive and observe the outcome. She has made prog- 
ress with agoraphobic situations. The therapist asks 
her to increase her “comfort area” by taking alternative 
means of transportation to get to school. At the follow- 
ing session Jimena reports not missing the clonazepam; 
she has actually not given much thought to it in the past 
few days. She has made continuous progress with ago- 
raphobic symptoms: she uses transportation normally 
within the city. She is asked to consider taking a bus 
or going by car somewhere outside the city to continue 
exposure. 

There are no records of situations in which she 
has felt panicky. However, Jimena did feel quite anx- 
ious when she expressed disagreement with someone’s 
point of view during a lecture. Normally this would 
have meant that it was better to avoid those situations, 
but now she realizes that there may be a difference 
between what her mind or emotions say (the inter- 
nal experience) and what the environment says (oth- 
ers’ responses to disagreement). She says she feels a 
bit stronger after having experiencing this. The belief 
“I am weak” is discussed. Jimena says her sister is very 
assertive, sometimes to such a point that she is sort of 
embarrassed by her behavior. The therapist points out 
that there is no need for her to behave like that but 
uses the opportunity to highlight the fact that, contrary 
to Jimena’s belief, people do not always respond nega- 
tively when people are very assertive. The client is still 
too afraid to sing in public, though, so that is left for 
future experiments. To take a graded stance in this mat- 
ter, she is asked for the time being to lend some people 
recordings of her singing and see what the response 
is. Finally, cognitive work with automatic thoughts and 
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beliefs is reviewed, which shows progressive credibility 
of functional cognitions. 

At the following session the review of homework 
indicates continued progress, with the exception of the 
assignment to give recordings of her singing to people. 
Jimena says she forgot about this part of homework 
and at the same time she did not feel like doing it 
when she remembered. The therapist and the client 
review the thoughts behind the ambivalence around 
completing the homework and agree that it will be 
completed for the following session. Because of the 
steady progress, this session is scheduled for 2 weeks 
from now. 

The review of homework for the next session is pos- 
itive: Jimena has completed all the usual records satis- 
factorily and has also given recordings of her singing to 
a couple of friends. She has not gotten feedback from 
them so far and anticipates rather negative responses, 
despite frequent her sisters’ frequent compliments on 
her skills as a singer. 

The client has been off medication for quite some 
time now and has not reported any inconvenience or 
marked anxiety. 

Jimena is asked to work on a treatment outline 
indicating what has worked for her and what she has 
learned in therapy. The following session is scheduled 
for 2 weeks from now. Jimena and the therapist meet 
for the final session, during which they work on the 
treatment outline. Jimena has listed thought records 
and experiments as helpful strategies. She also lists the 
alternative beliefs developed in therapy. 

The therapist explains what to do in the case of 
eventual recurrences, what their usual triggers are, and 
what to expect in terms of the probability of future 
problems. Given the recency of onset, the mild severity 
of symptoms, and the good response to treatment, the 
chance of relapse looks pretty small. The therapist com- 
pliments the patient for her achievements and expresses 
satisfaction with the good work they have achieved as 
a team. 


RESEARCH AND EFFICACY IN CBT 


CBT, with its reliance upon experimental methods, is 
constantly evolving; its models are constantly being 
validated, tested, and refined. The firm foundation of 
CBT in the research base of psychiatry and clinical psy- 
chology might partially explain its robust clinical util- 
ity, which has resulted in ongoing adaptation of CBT to 
an increasingly wide range of disorders and problems 
(A.T. Beck, 1997). Compared to other psychotherapy 
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modalities, cognitive-behavioral therapies are excep- 
tional, with their wide and clearly dominant presence 
among empirically supported therapies for a variety of 
mental disorders (Butler, Chapman, Forman, & Beck, 
2006; Chambless et al., 1996; Chambless & Hollon, 
1998). CBT has been the subject of numerous clinical 
trials; between 1986 and 1993 the results of 120 clinical 
trials were added to the literature. A recent review of 
meta-analyses of treatment outcomes of CBT for differ- 
ent 16 mental disorders (Butler et al., 2006) supports 
its efficacy. CBT has been shown to be highly effective 
for recurrent adult and adolescent depression, panic 
disorder with or without agoraphobia, generalized anx- 
iety disorder, social phobia, post-traumatic stress dis- 
order, and childhood depressive and anxiety disorders. 
For treatment of all these disorders, large effect sizes 
have been found. For treatment of anger, marital dis- 
tress, childhood somatic disorders, and chronic pain, 
effect sizes were in the moderate range when CBT was 
compared to controls. Large uncontrolled effect sizes 
were obtained for treatment of bulimia and schizophre- 
nia. Cognitive-behavioral treatments have also been 
applied successfully to addictive disorders, insomnia, 
paraphilias, and personality disorders. In the discussion 
that follows we will briefly describe the findings regard- 
ing most common clinical problems—anxiety and af- 
fective disorders—and we will outline the evidence of 
efficacy of CBT in schizophrenia, a disorder that, not 
long ago, was regarded as susceptible to only biological 
intervention. A more extensive review of clinical appli- 
cation and efficacy of CBT is beyond the scope of this 
chapter, and readers interested in empirically validated 
CBT treatment are referred to other publications (e.g., 
Chambless & Hollon, 1998; DeRubeis & Crits-Christoph, 
1998; Nathan & Gorman, 2002). 


Mood Disorders 


There is evidence that CBT is better than a pill-placebo 
and equivalent to antidepressant medications (Elkin 
et al., 1989; Hollon, DeRubeis, Evans, Wiemer, Garvey, 
Grove, & Tuason, 1992) not only for treatment of mild 
depression but moderate to severe depression as well 
(DeRubeis et al., 2005). CBT is as effective as medi- 
cations in acute treatment but seems to have better 
enduring effect than pharmacotherapy, which reduces 
subsequent risk of depressive relapse after discontinu- 
ation of treatment (DeRubeis & Crits-Christoph, 1998; 
Gloaguen, Cottraux, Cucherat, & Blackburn, 1998). Re- 
sults of a recent multisite clinical trial (Hollon et al., 
2005) indicate that cognitive therapy had durable effect 


for moderate to severely depressed patients equivalent 
to the effect of maintenance of medication treatment. 
Review of meta-analyses (Butler et al., 2006) revealed 
that CBT is as effective as behavior therapy in adult de- 
pression and obsessive-compulsive disorder. 

There is also evidence that CBT in conjunction 
with medication is efficacious for treatment of bipo- 
lar disorder (Lam et al., 2003; Perry, Tarrier, Morris, 
McCarthy, & Limb, 1999). Patients on combined CBT 
and mood stabilizers showed fewer and shorter bipolar 
episodes (Lam et al., 2003) and fewer hospitalizations 
(Cochran, 1984; Lam et al., 2003) and demonstrated 
better medication compliance (Lam, Bright, Jones, Hay- 
ward, Schuck, Chisholm, & Sham, 2000) and higher so- 
cial functioning (Lam et al., 2003) than patients taking 
medications alone. 


Schizophrenia/Schizoaffective Disorder 


CBT has shown promising results as an adjunct to phar- 
macotherapy in the treatment of schizophrenia (But- 
ler et al., 2006; Turkington et al., 2008). Its efficacy in 
treating acute psychotic episodes (Drury, Birchwood, & 
Cochrane, 2000; Drury, Birchwood, Cochrane, & Mac- 
Millan, 1996; Lewis et al., 2002), chronic medication- 
resistant positive symptoms of both schizophrenia 
(Turkington et al., 2008) and schizoaffective disorder 
(Martindale, Mueser, Kuipers, Sensky, & Green, 2003), 
and chronic negative symptoms (Rector, Seeman, & 
Segal, 2003) and in prevention of future psychotic epi- 
sodes (Gumley, O’Grady, McNay, Reilly, Power, & Nor- 
rie, 2003) has been established. Moreover, it has been 
demonstrated that CBT, either in conjunction with med- 
ication (McGorry et al., 2002) or without it (Morrison 
et al., 2002), may delay the onset of the first episode of 
the disorder. 

The five- and eight-year follow-up of family CBT 
(Tarrier, Barrowclough, Porceddu, & Fitzpatrick, 1994) 
showed protection against relapse, but only in the 
high expressed emotion group, whereas the five-year 
follow-up of CBT reported by Drury et al. (2000) failed 
to demonstrate stable effects except in those who did 
not relapse. 


Anxiety Disorders 


The effectiveness of CBT for generalized anxiety dis- 
order was evaluated in a meta-analysis by Gould, 
Buckminster Pollack, Otto, and Yap (1997). They re- 
ported that CBT outperformed no-treatment condi- 
tions, wait-list controls, nondirective therapy controls, 


and pill-placebo controls and had effectiveness similar 
to that of medications. Positive results of CBT were 
maintained through at least 6 months post-treatment 
(Gould et al., 1997) and were shown to be persistent 
as far as 8-10 years later, as more recent reports in- 
dicate (Durham, Chambers, MacDonald, Power, & 
Major, 2003). 

Many studies support substantial efficacy of CBT in 
panic disorder (with and without agoraphobia). David 
Clark (1996) reported that across five studies, between 
74% and 95% of panic patients treated with CBT be- 
came panic free, and that this effect was maintained 
at 6-15 months of follow-up. In these trials CBT was 
superior to wait-list control, applied relaxation, and 
pharmacotherapy. Meta-analysis done by Gould, Otto, 
and Pollack (1995) revealed that CBT had the highest 
effect size compared to pharmacological treatment and 
combined treatment. Among the CBT interventions, 
combined cognitive restructuring with interoceptive ex- 
posure showed the strongest effect size. 

Cognitive models of social phobia (Clark & Wells, 
1995) emphasize that its occurrence and maintenance 
are mediated by maladaptive beliefs about social per- 
formance. Two meta-analyses of CBT treatments for so- 
cial phobia revealed that cognitive therapy is superior 
to wait-list and placebo attention controls, and similar 
to exposure treatment without cognitive restructuring 
and the combination of the two interventions (Feske & 
Chambless, 1995; Gould et al., 1997). Barlow (2002) 
indicates, however, that combined cognitive restructur- 
ing and exposure treatment is better than the two in- 
terventions alone. There is also evidence that such a 
combined treatment delivered in a group context over 
12 weeks is more effective than placebo pills and non- 
specific therapy and as effective as medications (Heim- 
berg et al., 1998). 

There is growing evidence that CBT is as effective 
as exposure and response prevention in treatment of 
obsessive-compulsive disorder (Abramowitz, 1997), al- 
though the latter treatment is broadly considered the 
psychotherapy treatment of choice. In a recent con- 
trolled clinical trial, Rector, Richter, Denisoff, Craw- 
ford, Szacun-Shimizu, and Bourdeau (2005) indicated 
that the combination of cognitive therapy plus expo- 
sure and response prevention is superior to exposure 
and response prevention alone in the treatment of 
medication-refractory obsessive-compulsive disorder. 
Cognitive therapy seems to work best for the obsessive- 
compulsive disorder subgroup with mental obsessions 
(Steketee & Barlow, 2002). There is evidence that CBT 
is effective with or without concomitant pharmacother- 
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apy with SSRI (Franklin, Abramowitz, Bux, Zoellner, & 
Feeny, 2002). 


CONCLUSIONS AND FUTURE 
DIRECTIONS 


In the last 30 years a variety of therapy strategies have 
been developed under the name of CT and CBT. A great 
number of studies have shown them to be an effective 
treatment for a variety of psychiatric disorders in chil- 
dren, adolescents, and adults, and some of them, for ex- 
ample, CBT for panic disorder and depression in adults, 
have become established as empirically supported treat- 
ments. One of the greatest achievements of CBT has 
been the development of well-articulated intervention 
packages for a range of clinical disorders, which facili- 
tated outcome research of CBT and its dissemination. 
Much current research aims to further disseminate and 
improve existing cognitive-behavioral interventions. 
Substance abuse, schizophrenia, personality disorders, 
bipolar disorders, and anorexia nervosa are among the 
clinical problems receiving recent empirical attention. 
There are various trends in ongoing research in CBT, 
among them (1) adoption of clinical protocols for a va- 
riety of patients with comorbid psychopathology, which 
might satisfy growing community needs; (2) consider- 
ation of cost-benefit analyses; (3) the development of 
highly reliable and valid measures of cognitive function- 
ing in clinical disorders, including information-process- 
ing paradigms of experimental methods; and (4) the 
development of combinations of different treatment mo- 
dalities and interventions, for example, the third wave 
of therapies, which unite CBT methods with mindful- 
ness and acceptance-based interventions. There is a 
need to carry out more clinical trials comparing the ef- 
ficacy of traditional CBT methods using rational reason- 
ing with third-wave CBT methods. Of particular interest 
would be verifying if patients can disengage from nega- 
tive thinking without correcting its biased content, and 
if such procedures bring about change in appraisals of 
thoughts. Further research is required to establish what 
the exact mechanism of change is in CBT, and who is 
most likely to benefit from it. 
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Psychopharmacology is the use of medications to treat 
psychiatric illnesses. The medications utilized in the 
treatment of mental illness vary in that some may cure 
the illness, some may maintain the symptoms, and oth- 
ers curtail target symptoms of the treated condition. 
Psychopharmacology is only one of the many interven- 
tions utilized by psychiatrists in the treatment of their 
patients because mental illnesses are very complex and 
often affect the brain chemistry, mental status, physi- 
cal health, socialization, occupational functioning, and 
family dynamics of a patient. Because of the complex- 
ity of mental illness, it is essential that psychopharma- 
cology not be “oversimplified to a one diagnosis—one 
drug approach” (Sadock & Sadock, 2003, p. 974). Many 
medications used in psychiatry are utilized for more 
than one type of psychiatric disorder, and even more are 
used as a standard “off label” treatment for a variety of 
symptoms. “Off label” refers to the use of a medication 
for an illness or at a dosage that was not approved by 
the FDA and not discussed in the package insert for the 
medication. The Federal Food, Drug, and Cosmetic Act 
authorized the FDA to control and approve the release 
of drugs for medical use once they are proved safe and 


Clinical 
Psychopharmacology: 
Origins, Research, 
and Practices 


Kathy Scott-Gurnell 
Toi B. Harris 
Patricia M. Averill 


effective. Before medications can be released for medi- 
cal use in the United States, they must be investigated 
in three separate phases: 


Phase I—The initial introduction of the drug to human 
subjects. The subjects for these studies are usually 
healthy volunteers, n = 20-80 subjects. The goal of 
these studies is to determine metabolic and pharma- 
cological actions of the drug in humans, side effects 
with increasing dose and if possible effectiveness. 


Phase II—The studies in this phase are controlled clini- 
cal studies designed to obtain information about the 
effectiveness of the drug for particular indications. 
Common side effects and risk associated with the 
drug are determined, n = several hundred subjects. 


Phase lI]—These studies are designed to gather more 
data on the effectiveness and safety of the drug as 
well as evaluated for benefit-risk relationship. This 
phase also provide data to extrapolate the results to 
the general population as well as identify data for the 
physician labeling, n = several hundreds to several 
thousand subjects. (U.S. Food and Drug Administra- 
tion, 2001) 
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Once a medication is released by the FDA, physi- 
cians can utilize their medical expertise in deciding to 
use a dose above the FDA recommendations and to treat 
conditions other than the labeling indications without 
violating the Federal Food, Drug, and Cosmetic Act (Sa- 
dock & Sadock, 2003). 


HERBAL ORIGINS 


The use of plants to cure illness is the foundation of 
herbal medicine. This form of medicine originated in 
4000 BCE in China and continues to be integral to mod- 
ern Chinese medicine. Greco-Roman medical texts also 
describe the use of over 500 plants and herbs to treat 
disease (Sadock & Sadock, 2003). Currently, in the 
United States, it is estimated that over a million dollars 
per year is spent on herbal medicine (Sadock & Sadock, 
2003). This is problematic because relationships be- 
tween FDA-approved medication and over-the-counter 
supplements have not been fully defined or clarified. 
Also, the fact that herbal treatments are available with- 
out prescriptions has assessment and treatment impli- 
cations. In 1998, the legislature mandated the creation 
of the National Center for Complementary and Alterna- 
tive Medicine to investigate and validate complemen- 
tary and alternative medicine treatments, disciplines, 
and systems as well as other areas of concern (Straus & 
Engel, 2000). 

Although the term “alternative treatments” is com- 
monly used, “complementary and alternative medi- 
cine” is a more appropriate term since most herbs are 
used to complement conventional treatments (Straus & 
Engel, 2000). Because of this, it is very important for 
clinicians prescribing medication to understand that 
plants and herbs were the origin of medicine and are 
still used today, either as complementary or alterna- 
tive treatments. Herbal treatments have mechanisms of 
action, biochemical ingredients, and most importantly 
side effects that are very similar to those of conven- 
tional treatments. Therefore, clinicians must evaluate 
their patients’ knowledge and use of plants and herbs 
throughout their treatment. The following case example 
is a good illustration of this. 


Case Example 


Ms. C. suffered recurrent depression for more than 10 
years. During her pregnancies, she would stop her Pro- 
zac and continue to be monitored in weekly or biweekly 
therapy sessions. During her third pregnancy, after col- 
laboration with her obstetrician, she was allowed to 


take St. John’s wort in her second trimester. According 
to the treatment plan, Mrs. C would stop taking the St. 
John’s wort during her last month of pregnancy and 
immediately restart the Prozac after the baby’s delivery; 
she was not planning to breast-feed. In efforts to provide 
continuity of care, the obstetrician restarted the Prozac 
before Ms. C. was discharged from the hospital. How- 
ever, when Ms. C. followed up with her psychiatrist, 
she presented with agitation, tachycardia, diaphoresis, 
nausea, vomiting, diarrhea, dilated pupils, and rigidity. 
Immediately, the psychiatrist was concerned that the 
dose that had kept the patient stable for so many years 
was suddenly causing signs of toxicity. To confirm the 
suspicion, Ms. C. was questioned about her current 
medication regimen. She confirmed that she feared the 
onset of action of the Prozac would take too long, so 
she had continued to take the St. John’s wort 3 times a 
day, along with the Prozac. This history explained the 
reaction. 


Diagnosis 


Ms. C. developed serotonin syndrome by taking Prozac 
20mg in conjunction with St. John’s wort. Serotonin 
syndrome is a potentially dangerous syndrome that 
can present when a patient is taking more than one 
serotonergic agent (Canan, Korkmaz, Kocer, Onder, 
Yildirim, & Ataoglu, 2008). After 1 week without the 
St. John’s wort and taking Prozac alone, the symptoms 
abated. In spite of this serious reaction, there are times 
when treatment with herbs in place of conventional 
medications may be preferred by patients. For exam- 
ple, a patient diagnosed with mild to moderate de- 
pression may prefer psychotherapy alone or St. John’s 
wort over a conventional antidepressant, and is may 
be completely reasonable to try this initially. Patients 
do have autonomy and the right to participate in and 
make choices about their treatment. Mild to moder- 
ate depression can sometimes resolve with St. John’s 
wort (Nierenberg, Mischoulong, & DeCecco, 2002). Re- 
gardless of the treatment plan, appropriate monitoring 
of the patient’s mood symptoms to ensure no decom- 
pensation is indicated and necessary. In addition to 
monitoring the patient’s history and experience with 
complementary and alternative medicine, it is also 
essential to verify any other medications patients are 
taking along with natural substances. Self-medication 
with alcohol and/or street drugs is very common 
among individuals suffering from mental conditions. 
Because of the high comorbidity of mental illness and 
substance use disorders, the authors’ preference is to 
refer to drugs used for treatment as medications and 
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reserve the term “drugs” for street drugs. This became 
important in practice after hearing so many patients 
say, “I do not want to use any drugs” (meaning medi- 
cations), because of their concern about or prior his- 
tory or experience with street drugs. Patients often 
assume that all “drugs” are addictive, including all 
prescribed psychotropic agents. This chapter will focus 
on psychopharmacology and the use of medications 
for psychiatric conditions. We have explored the herbal 
origins, but before moving forward, we will explore the 
origins of psychopharmacology and the original think- 
ers in psychiatry who contributed to its development 
throughout the years. 


ORIGIN OF CONVENTIONAL 
PSYCHOPHARMACOLOGY 


The history of psychopharmacology is fascinating yet 
very revealing of the conflict and misconceptions, both 
intrinsic and extrinsic, regarding the treatments offered 
by psychiatry. Two schools of psychiatry—namely, psy- 
choanalysis and the biological bases of behaviors— 
have offered different approaches to the treatment of 
psychiatric illness. The first focused on psychotherapy 
and the internal processes of patients, while the other 
emphasized the neuroscience and biochemical pro- 
cesses of illness. Eric Kandel (1998) has illustrated the 
resistance to the biological approach in the treatment 
of psychiatric illness. Kandel, who trained at Harvard 
Medical School in 1960, described the attitudes of the 
faculty regarding research and medication during the 
era of psychoanalysis. Kandel reported that he and fel- 
low residents were discouraged from reading textbooks 
and scientific literature, as faculty feared that the in- 
tellectual stimulus would interfere with their ability to 
focus on their patients. He discussed how some of the 
prestigious psychiatry programs’ reluctance to engage 
in the research world, along with the slow development 
of the brain sciences, led to the ostracism of psychiatry 
by the other medical fields (Kandel, 1998). 

During this time, other psychiatrists were search- 
ing for the biochemical factors that influence mental 
illness. In the 1950s and 1960s, psychiatrists began to 
investigate the role of monoamine agents in the psycho- 
pathology and treatment of psychiatric illnesses. Cam- 
eron (1999), who described “the monoamine theory” in 
his article entitled “Psychopharmacology,” suggests that 
because monoamines (such as the catecholamines— 
norepinephrine, epinephrine, and dopamine—and the 
indoleamine serotonin) were the agents identified in 
neural tissue, peripherally and centrally, they became 


the target of early studies. Results of these studies sug- 
gest that dopamine is associated with schizophrenia, 
and epinephrine, norepinephrine, and serotonin with 
depression and anxiety (Cameron, 1999). Subsequent 
studies have supported this theory in that medications 
that deplete monoamines, reserpine and B-adrenergic 
agonists, often result in increased depressed mood 
(Cameron, 1999). Likewise the excess of dopamine 
leads to psychosis, and most antipsychotic medications 
lower the levels of dopamine in the brain. This implies, 
per Cameron, that excess dopamine is not unique to 
schizophrenia but occurs in any psychotic process re- 
gardless of the disorder. This explains why antipsychot- 
ics are just as effective with psychosis in depression, 
mania, and even not-otherwise-specified psychosis. 
Amino acid neurotransmitters such as GABA and gluta- 
mate play a role as well as histamine and acetylcholine, 
although much less than the monoamines (Sadock & 
Sadock, 2003). Pharmaceutical companies to date uti- 
lize mechanisms of action that alter the brain chemistry 
of monoamines and amino acid neurotransmitters in 
the treatment of a variety of psychiatric illnesses. The 
medication tables throughout this chapter will support 
this theory. 

Another illustration of the internal conflict in psy- 
chiatry during this period of rapid development is the 
fact that while many psychiatrists were investigating 
the use of pharmacology in the treatment of psychiatric 
illnesses, others were focused on the negative aspects, 
such as side effects. In 1961, when Polonio wrote about 
the “psychogenic disease,” he described the iatrogenic 
illness (illness caused by a physician) that psychiatric 
patients incur once they choose to take medications for 
psychiatric illness. He recorded the quotes of patients 
and their families. The wife of a patient stated, “He 
got well; he had no more anxiety and insecurity. But 
he has become cynical and egocentric, and he thinks 
only of pleasure. He is not so honest” (Polonio, 1961, 
p. 1426). This suggests that the patient did improve 
from the depression and anxiety he suffered but became 
very agitated and impulsive as a result of the activation 
qualities of the medication. Side effects and adverse ef- 
fects continue to be a major concern in psychopharma- 
cology. Because the medications we use in psychiatry 
are mind altering in their mechanisms of action, it is 
imperative that we discuss what to expect and teach 
patients to monitor for these effects. To appropriately 
inform patients, we ourselves must be knowledgeable 
about the medication and its potential side effects but 
also be familiar with the patient, his or her medical his- 
tory, and any cultural variations that may put him or 
her at risk. In addition, we are reminded that we should 
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ask our patients on a regular basis about side effects. 
Parallels of today’s FDA warnings could make this point 
for continuity in theoretical perspective and also from 
former to modern-day dilemmas. 

Another conflict discussed by Polonio (1961) is the 
lack of communication between providers. He described 
how uninformed patients visit their primary care physi- 
cians to complain of side effects that were caused by 
their psychotropic medications only to get yet another 
diagnosis and medication for treatment of the side ef- 
fect. The following vignette from a case in 2007 illus- 
trates what Polonio described in 1961. 

Patient Z is treated by his psychiatrist for attention- 
deficit/hyperactivity disorder with a stimulant that leads 
to upset stomach. He visits his primary care physician, 
who diagnoses him with dyspepsia, recommends a diet 
change, and prescribes an antacid agent. The psychia- 
trist who prescribed the stimulant, which is the cause 
of the GI distress, may not find out about the patient’s 
additional diagnosis for several months. This patient 
is now being treated for two illnesses, although one is 
caused by the medication prescribed by the psychia- 
trist and should therefore be addressed in a different 
manner. In 1961, Polonio knew that psychiatric patients 
see a psychiatrist for mental symptoms and then go to 
their primary doctors for the side effects, resulting in 
additional diagnoses and unnecessary medications. In 
summary, as psychiatrists, we must assess and treat our 
patients from a holistic approach. This means asking 
about any new symptoms and any treatment received 
from other physicians. 


MULTIDISCIPLINARY APPROACH 
TO TREATMENT 


As psychiatrists, we are trained to approach treatment 
of our patients from a biopsychosocial-cultural view- 
point, which involves treating the biological, psycho- 
logical, and social aspects of every patient while taking 
into consideration the cultural aspects contributing to 
the condition and treatment. Even as we study mental 
illnesses, we approach them from this multifaceted per- 
spective. We realize that every patient is composed of 
genetic material that has predestined who they are and 
dictates what physical and mental conditions they may 
genetically harbor. We recognize that incidents such as 
head injuries, seizures, or exposure to substances may 
alter the individual’s overall presentation in illnesses. 
Psychologically, we take into consideration their life 
experiences, including trauma, loss, or abandonment 
issues, which may also contribute to their symptoms 


and presentation. We evaluate the defense mechanisms 
and personality traits they have developed in an effort 
to protect their egos from further insult. In addition, we 
consider their social situations, socioeconomic status, 
intelligence, academic and occupational achievements, 
family dynamics, and exposure to violence, sexual 
abuse, and substance abuse. Finally, we consider the 
culture in which the individual was reared and cur- 
rently exists, religious beliefs, culturally biased beliefs 
regarding psychiatry and medication, and any known 
ethnic variations regarding metabolic response to cer- 
tain medications. As psychiatrists, in spite of the cur- 
rent limitations of managed care, we are impelled to 
address our patient from this biopsychosocial-cultural 
perspective during each encounter. 

So, given these challenges, how do we collabo- 
rate with our fellow mental health providers? This is 
a very crucial issue that must be addressed in order to 
ensure a comprehensive and effective treatment plan. 
Training for all psychiatrists includes working with a 
multidisciplinary treatment team. The psychiatrist is 
considered the leader of the team; however, a dicta- 
torship is not productive. The approach returns to the 
biopsychosocial-cultural model, where the psychiatrist 
is the biological expert; the psychologist is the psycho- 
logical expert; the social worker is the social expert; 
and, if present, a member of the clergy is the cultural/ 
religious expert. This serves only as a model, as each 
clinician may train and take an interest in any or all 
of these areas. Psychiatrists possess an understanding 
of the psyche and normative development and vary in 
skill level with respect to psychotherapy. The psychol- 
ogist likewise may choose to focus on neuropsycho- 
logical testing; psychological testing; psychotherapy; 
research; and, more recently, psychopharmacology. 
Nurse-practitioners may focus on adult or family psy- 
chiatry and practice psychopharmacology and psycho- 
therapy. The old cliché “Time is money” is driving us 
all to educate and prepare ourselves to be a one-stop 
shop for our patients, when possible. Likewise, if a 
patient’s psychiatric condition is complex and resistant 
to standard care, the need to collaborate becomes es- 
sential. In this instance, each discipline is expected to 
contribute its expertise to the overall care of the indi- 
vidual patient. Knowledge of what each mental health 
provider is capable of contributing is essential. More- 
over, if several professionals are providing the patient 
with care, it is important that channels for open com- 
munication exist. 

The psychiatrist is taught to be the ultimate coor- 
dinator of care for the patient. Although the psychia- 
trist is the coordinator, there may be times when all 
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clinicians can work independently without the need 
for much communication. However, at other times, it 
may become necessary for the psychiatrist to be aware 
of treatment issues. For example, if the psychologist is 
involved in insight-oriented therapy with a depressed 
patient, depressive symptoms may be exacerbated and 
require an intervention from the psychiatrist. The in- 
tervention may require adjustments in medications, or 
the patient’s condition may be too fragile to warrant 
insight-oriented therapy and consultation between the 
psychiatrist and psychologist on how to proceed may 
be necessary. 

Although the need for multifaceted treatment and a 
multidisciplinary approach is recognized, the remainder 
of this chapter will focus on pharmacological treatment 
for psychiatric disorders. 


PSYCHOPHARMACOLOGICAL 
APPROACHES TO MOOD DISORDERS 


Mood disorders include two spectrums of illness: 
unipolar depression is one dimension of mood, and 
bipolarity—which consists of two poles, depression and 
mania—is the other dimension. Patients with mood dis- 
orders comprise a large percentage of patients seeking 
treatment from the entire spectrum of health providers. 
The lifetime prevalence of mood disorder is 20.8% and 
the median age is 30, as per the U.S. National Comorbid- 
ity Replication Survey (Kessler, Berglund, Demler, Jin, 
Merikangas, & Walters, 2005). The lifetime prevalence 
of major depression has been reported as 10%-25% for 
women and 5%-12% for men, and bipolar disorder as 
0.4%-1.6% for men and women combined (American 
Psychiatric Association, 2000). Accurately differentiat- 
ing between these two mood disorders is not always 
simple and can greatly hinder the treatment. Three fac- 
tors that contribute to this hindrance are the following: 
first, many patients with mental illness are not seeking 
treatment; second, of the patients who do seek treat- 
ment, most of them do not seek treatment from a psy- 
chiatrist; and third, the majority of patients with newly 
onset bipolar disorder present for treatment in the de- 
pressive stage and do not even recognize their manic 
phase as a disorder. 

Those patients who seek treatment for unipolar de- 
pression can be diagnosed relatively easily. Although 
depression may be rather straightforward and easily di- 
agnosed, this may not be the case in bipolar depression, 
which often is masked by the patient’s presentation and 
concerns during a depressive episode. Interestingly, 
0.4%-1.6% of individuals presenting with depression 


actually have bipolar disorder; however, most of them 
only seek mental health services when in a depressed 
state. This is one of the reasons that bipolar disorder is 
misdiagnosed and many individuals will not get an ac- 
curate diagnosis for up to 10 years (Hirschfeld, Lewis, & 
Vornick, 2003). Needless to say, the incorrect diagnosis 
can result in inappropriate treatment of the disease. It is 
important to gather an adequate knowledge base about 
mood disorders, because these individuals comprise 
71% of completed suicides (Beautrais, 2003). On the 
continuum, there are numerous mood disorders classi- 
fied in the DSM-IV-TR. Our discussion will focus on the 
two major illnesses, namely, major depressive disorder 
and bipolar disorder. 


Case Example 


Mrs. K is a 36-year-old female brought in by her hus- 
band, who is asking if we can help his wife. Mr. K re- 
ports that his wife is isolating in their bedroom, not 
dressing, and not wanting to be in the company of their 
two daughters. He reports that she is always tired, and 
even though she is always in bed, she is complaining of 
not sleeping well at all. Mrs. K notes that she is feeling 
sad and cannot stop crying, which leads her to isolate 
from her children. Mrs. K elaborates on the volatility 
of her emotions and relays that she is also very irri- 
table and this causes her to isolate. She is not able to 
enjoy her family anymore, and she only attends man- 
datory outings. Previously, she was treated for depres- 
sion in the past but was doing well until approximately 
2 months ago. Mrs. K does admit to hopelessness and 
thoughts of suicide but denied any active plan or prior 
attempts. She also denies having any auditory or visual 
hallucinations, or delusions. Mrs. K does not have a his- 
tory of decreased need for sleep, excessive energy, hy- 
perreligiosity, or racing thoughts. An additional stressor 
reported by the family is that Mrs. K’s teenage daughter 
recently revealed that she was sexually abused. This 
brought back Mrs. K’s unresolved traumatic experience 
of being sexually abused as a child, as well as guilt that 
she did not protect her child. Ms. K. feels she should be 
able to handle the depression the way she handled that 
experience—by repressing it all and moving on. 


Diagnosis 


It is easy to see that Mrs. K does meet criteria for major 
depressive disorder based on the presence of six of the 
nine symptoms. Mrs. K’s symptoms are causing severe 
functional impairment in terms of her role as a mother 
and wife and in her social life as well. However, it is 
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important to rule out other reasons for her symptoms. In 
evaluating the patient, the clinician should delineate if 
the symptoms are in the presence of a mixed episode of 
bipolar disorder. The symptoms also must be exclusive 
of drug use, medication, or medical conditions. Lastly, 
we must verify that a recent death is not the cause of 
the symptoms. 

Treatment for Mrs. K was addressed from a biopsy- 
chosocial-cultural perspective. In terms of her psychol- 
ogy, we learned that Mrs. K was sexually abused as a 
child and has now learned that her daughter also has 
been sexually abused. Socially, Mrs. K has isolated 
herself from her friends and immediate and extended 
family. She is also not relating well with her husband 
and children, due to irritability. Culturally, Mrs. K is the 
middle child of two sisters, who want her to “snap out 
of this state” and take care of her husband and chil- 
dren. Mrs. K does not understand why she has not been 
delivered from the depression through prayer and her 
faith. Fortunately for Mrs. K, her husband is a psychiat- 
ric technician at a local hospital and he convinced her 
to seek treatment. Individual therapy is recommended, 
and Mrs. K also decides to have her oldest daughter as- 
sessed for depression. 

Pharmacologically, we first review the medications 
Mrs. K has taken in the past. The success of prior medi- 
cation is the best predictor of future success. This is 
also true of medication that successfully treated a first- 
degree relative. Other factors one must take into con- 
sideration when prescribing include the medication 
cost to the patient, the insurance formulary list, and 
the patient’s biases, which often involves providing 
education, answering any questions, and dismantling 
any myths. For example, many patients believe that 
antidepressants are addictive. They base this on either 
the assumption that anxiolytics are antidepressants, the 
resurfacing of depressive symptoms when medication 
is prematurely stopped, or the rare but possible with- 
drawal symptoms that some patients experience when 
antidepressants are abruptly stopped. Other factors to 
consider include sleep disturbances, obesity, a loss of 
appetite, libido dysfunction from the depression, and a 
family history of bipolar disorder. Mrs. K was originally 
prescribed Paxil, which caused sedation. Subsequently, 
Lexapro successfully treated an episode of depression 
2 years previously. Thus Lexapro 20mg is the medica- 
tion of choice. 


Medication Prescribing Trends 


It is important to discuss the thought process of a psy- 
chiatrist who is selecting an antidepressant for his or 


her patient. However, it is interesting to note that be- 
tween 2002 and 2005, the number of prescriptions filled 
for antidepressant drugs increased from 154 million to 
170 million, according to a report released by the U.S. 
government. The Agency for Healthcare Research and 
Quality found that 29% of antidepressant prescriptions 
(not including refills) were written by psychiatrists— 
medical doctors who specialize in the treatment of men- 
tal disorders. Twenty-three percent came from general 
practitioners—physicians who provide primary care 
but are not specialty trained. Twenty-one percent came 
from family practitioners—primary care physicians 
who have completed a residency in family medicine. 
Ten percent came from internal medicine specialists— 
physicians who complete a residency in internal medi- 
cine and who focus on the diagnosis and non-surgical 
treatment of adults with illnesses that are difficult to 
diagnose or manage. The data used for this analysis are 
from the Medical Expenditure Panel Survey of health 
services (Preidt, 2008). 

Table 23.1 lists the common side effects, dose 
ranges, and neurotransmitter activities of a variety of 
antidepressants. It is very important to discuss the black 
box warning for children and adolescents taking antide- 
pressants. These warnings are located in the package 
insert of all antidepressants, and clinicians are respon- 
sible for informing their patients of this information. 
A discussion regarding the increased risk of suicidal 
ideation with antidepressant treatment in children and 
adolescents is very important to ensure the patient is 
equipped with all the necessary information to give in- 
formed consent. 

Other factors to investigate when treating with anti- 
depressants include the risk of alcohol and drug use, as 
well as any medications prescribed or over-the-counter 
medications that the patient may be taking. Antidepres- 
sants such as Prozac are metabolized in the liver via the 
cytochrome P450 system. While Prozac, for example, 
occupies this enzyme system, other medications may 
be allowed to stay in the bloodstream longer and build 
up to toxic levels, which may cause unwarranted ad- 
verse affects with other medications taken. Finally, it 
is important to ascertain that patients treated with an- 
tidepressants do not harbor a bipolar mood disorder. 
Antidepressants alone in a patient with bipolar disor- 
der can lead to extreme activation and even mania with 
psychosis. 

As discussed at the beginning of this section, bipo- 
lar disorder can be one of the most difficult disorders to 
diagnose. Clinicians are frequently challenged by diag- 
nostic dilemmas and the natural course of the illness. 
The majority of individuals with bipolar disorder, 75% 
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Antidepressants 


MECHANISM 


OF ACTION 


BRAND NAME/ 
GENERIC NAME 


DOSE RANGE AND 
DOSE FORMS 


SIDE EFFECTS 


INDICATIONS 


Serotonin Reuptake Prozac/fluoxetine 20mg to 80mg GI distress Major depressive disorder 
Inhibitors (SSRD: Sexual dysfunction Obsessive-compulsive 
i Capsules: 10mg, 20mg, Misomnia disorder 
Increase serotonin and 40mg Apathy Panic disorder 
Block serotonin Agitation Bulimia nervosa 
reuptake pumps Headaches Premenstrual dysphoric 
Increase norepinephrine Tablet: 10 mg Rare: disorder 
and dopamine Seizures Generalized anxiety disorder 
transmission Liquid: 20mg/5 ml Mania Bipolar disorder 
Suicidality (combined with Zyprexa, 
Weight gain Symbyax) 
Weekly: 90 mg Sedation Social anxiety disorder 
Post-traumatic stress disorder 
Serotonin Reuptake Lexapro/ 10mg to 20mg Same as above plus: Major depressive disorder 
Inhibitors (SSRI): escitalopram Hyponatremia (mostly in Panic disorder 
Tablets: 10mg and elderly) Obsessive-compulsive 
Increase serotonin 20mg Bruising and rare bleeding disorder 
Block serotonin reuptake Rare: Post-traumatic stress disorder 
pumps Oral solution: Smg/S5ml Seizures Social anxiety disorder 
Mania Premenstrual dysphoric 
Suicidality disorder 
Weight gain 
Sedation 
Serotonin Reuptake Celexa/citalopram 20 to 60mg Same as above plus: Depression 


Inhibitors (SSRI): 


Same as above plus: 

Mild histamine antagonist 

Inactive isomer interferes 
with the active isomer 


Tablets: 10mg, 20mg 
and 40 mg scored 


Liquid: 10 mg/5 ml 


SIADH (syndrome of 
inappropriate antidiuretic 
hormone secretion) 


Premenstrual dysphoric 
disorder 

Obsessive-compulsive 
disorder 

Panic disorder 

Generalized anxiety disorder 

Post-traumatic stress disorder 

Social anxiety 
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Antidepressants (continued) 


MECHANISM 


OF ACTION 


BRAND NAME/ 
GENERIC NAME 


DOSE RANGE AND 
DOSE FORMS 


SIDE EFFECTS 


INDICATIONS 


Serotonin Reuptake Zoloft/sertraline 50mg to 200mg Same as above plus: Premenstrual dysphoric 
Inhibitors (SSRI): Rare hypotension disorder 
Tablets: scored 25mg Rare suicidality Major depressive disorder 
Same as above plus: and 50mg, 100mg Obsessive-compulsive 
Blocks dopamine reuptake disorder 
thus increasing Panic disorder 
mild antagonist of sigma Social anxiety disorder 
dopamine receptors Post-traumatic stress disorder 
Generalized anxiety disorder 
Serotonin Reuptake Paxil/paroxetine 20mg to 50mg Insomnia Major depressive disorder* 
Inhibitors (SSRI): GI distress Obsessive-compulsive 
CR 25mg to 62.5mg Constipation disorder 
Increase serotonin Paxil CR Dry mouth Panic disorder* 
Block serotonin reuptake (Controlled release) Tablets: 10mg and Sedation Premenstrual dysphoric 
pumps 20mg scored, Apathy disorder** 
plus: 30mg, 40 mg Agitation Generalized anxiety disorder 
Mild anticholinergic Headaches Social anxiety disorder* 
actions Liquid: 10mg/5 ml Sexual dysfunction Post-traumatic stress disorder 


Mild norepinephrine 
reuptake blocking 


CR tablets: 12.5 mg, 
25mg 


Bruising and rare bleeding 

Hyponatremia mostly in 
elderly 

Rare: 

Seizures 

Mania 

Suicidality 

Weight gain 

Sedation 


Dual Serotonin and 
Norepinephrine Reuptake 
Inhibitors (SNRD: 


Cymbalta/ 
duloxetine 


40mg to 120mg 


Capsule: 
20mg, 30mg, and 60mg 


Insomnia 

Decreased appetite 
Increased blood pressure 
Urinary retention 

GI distress 


Major Depressive disorder 

Diabetic peripheral 
neuropathic pain 

Stress urinary incontinence 

Neuropathic pain/chronic 
pain 


6&9 


Increase serotonin, 


Sexual dysfunction 


Fibromyalgia 


norepinephrine/ Sweating Generalized anxiety disorder 
noradrenalin, and Other anxiety disorders 
dopamine Rare: 
Blocks serotonin, Seizures 
norepinephrine and Hypomania 
(weakly) dopamine Suicidality 
reuptake pumps Weight gain 
Sedation 
Alpha-2 Antagonist Remeron/ 15mg to 45mg Sedation Major depressive disorder 
Noradrenaline and Specific mirtazapine Weight gain can increase Panic disorder 


Serotonergic Agents 
(NaSSA) 


Increase serotonin and 
norepinephrine/ 
noradrenaline 

Block alpha 2 adrenergic 
presynaptic receptors, 
increasing Norepinephrine 


Tablets: 15mg and 


30mg scored, 45mg 


Sol tab: 15mg, 30mg 


and 45 mg 


risk for diabetes 
Dry mouth 
Constipation 
Abnormal dreams 
Confusion 
Low white blood cells 
Change in urinary function 
Hypotension 


Generalized anxiety disorder 
Post-traumatic Stress disorder 


and alpha 2 receptors on Rare: 

serotonin neurons, Seizures 

increasing serotonin Mania 

Blocks histamine Suicidality 

receptors 

Dual Serotonin and Effexor, Effexor XR/ Depression: 75mg to Insomnia Depression 

Norepinephrine Reuptake venlafaxine 225 mg divided in Constipation Generalized anxiety disorder 

Inhibitors: 2-3 dosage with the Dry mouth Social anxiety disorder (social 
Effexor Headaches phobia) 

Increase serotonin, Once a day dosing with Nervousness Panic disorder 


norepinephrine/ 
noradrenalin, and 
dopamine 

Blocks serotonin, 
norepinephrine and 
(weakly) dopamine 
reuptake pumps 


Effexor XR 


GAD: 150mg-225 mg 


GI distress 
Decreased appetite 
Sexual dysfunction 
Asthenia 
Sweating 
SIADH (syndrome of 
inappropriate antidiuretic 
hormone secretion 
Rare: 
Seizures 
Mania 
Suicidality 


Post-traumatic stress disorder 
Premenstrual dysphoric 
disorder 
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Antidepressants (continued) 


MECHANISM 
OF ACTION 


Norepinephrine 
Dopamine Reuptake 
Inhibitors (NDRI) 


BRAND NAME/ 
GENERIC NAME 


Wellbutrin, 
Wellbutrin SR, 
Wellbutrin XL and 


DOSE RANGE AND 
DOSE FORMS 


Wellbutrin: 225 mg to 
450mg in 3 doses 
(150mg maximum 


SIDE EFFECTS 


Insomnia 
Constipation 
Dry mouth 


INDICATIONS 


Major depressive disorder, 
(all forms of Wellbutrin) 
Nicotine addiction SR and 


Zyban/Bupropion single dose) Headaches GI distress Zyban 
Increase norepinephrine/ Decreased appetite Bipolar depression 
noradrenaline and Tablets: 75mg and 100mg Weight loss Attention deficit 
dopamine Anxiety hyperactivity disorder 
Blocks norepinephrine SR 200 to 450 mg in 2 Tremors Sexual dysfunction 
reuptake and dopamine divided dosages Tinnitus 
reuptake pumps Tablets: 100mg, 150mg = Sweating 
and 200 mg Rash 
Hypertension 
XL 150mg to 450mg Seizures more common in 
once per day (450 mg immediate released and 
maximum dose) pre-existing risk for seizures 
Rare: 
Tablets: 150mg and Seizures 
300 mg Mania 
Suicidality 
Tricyclic antidepressant Elavil/amitriptyline 25 to 150mg/day Dry mouth, constipation Depression 


(TCA) 


Serotonin and 
Norepinphrine Reuptake 
Inhibitor 


Increase norepinephrine/ 
noradrenaline and 
dopamine 

Blocks norepinephrine 
reuptake and serotonin 
reuptake pumps 

Desensitizes serotonin 
and norepinephrine 
receptors 


Rarely used for depression 
and anxiety since 
medications with less 
likelihood of serious side 
effects available. 

Other TCA agents used: 

Nortriptyline 

Desipramine 

Imipramine 


Capsules: 25mg, 50mg, 
100 mg 


Tablets: 25 mg 


Sedation 

Blurred vision 

Weight gain 

Hypotension 

Increased appetite 

Fatigue and weakness 

Anxiety 

Sexual dysfunction 
(impotence and change 
in libido) 

Sweating, rash, itching 

Paralytic ileus 

Hyperthermia (taken with 
anticholinergic) 

Lowered seizure threshold 

Orthostatic hypotension 

Sudden death 


Endogenous depression 

Neuropathic pain/chronic 
pain 

Fibromyalgia 

Headache 

Low back pain and neck pain 

Anxiety 

Insomnia 

Treatment-resistant 
depression 
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Hepatic failure 

Extra pyramidal side effects, 

increased intraocular 
pressure 

Rare: 

Mania 

Suicidality 


Toxicity: 
Cardiac arrhythmia 
Seizures 


Serotonin-2 Antagonist/ 
Reuptake Inhibitors 


Blocks serotonin 2A 
receptors 

Blocks serotonin reuptake 
pumps, moderately 


* FDA approved for both forms 
** FDA approved for CR form only 


Desyrel/ Trazodone 

Rarely used for depression 
and anxiety since 
medications with less 
likelihood of serious side 
effects available. 


150mg to 600mg 
(depression) 


25mg to 300mg 
(insomnia) 


12.5mg to 50mg 
(anxiety) 


Sedation 
Dizziness 
Hypotension 
Syncope 

GI distress 
Blurred vision 
Dry mouth 
Occasional sinus bradycardia 
Rare: 

Rash 

Mania 
Priapism 
Seizures 
Suicidality 


Depression 

Insomnia (primary and 
secondary) 

Anxiety 


Data for this table collected from Essential Psychopharmacology: The Prescriber’s Guide Revised and Updated Edition, by Stephen Stahl, 2006, New York: Cambridge University Press. 


(Original edition, 2005) 
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of women and 67% of men, present with depressive 
symptoms (Sadock & Sadock, 2003). Of these individu- 
als 40%-50% will have a manic episode within the fol- 
lowing 2 years (Sadock & Sadock, 2003). This gap in 
time between the first depressive episode and the first 
manic episode adds to the difficulty of accurately mak- 
ing this diagnosis in adults. Studies performed by the 
National Depressive and Manic Depressive Association 
in 1994 and 2000 both revealed that more than 50% of 
individuals with bipolar disorder wait 10 years to re- 
ceive an accurate diagnosis (Hirschfeld et al. 2003; Lish, 
Dime-Meenan, Whybrow, Price, & Hirschfeld, 1994). 
Another contributing factor to this problem is a cycle 
very commonly seen by psychiatrists. 

A depressed patient comes in for treatment, is 
prescribed an antidepressant, and complies with the 
treatment but notices that she is beginning to feel very 
happy, so she stops taking the medication and stops the 
follow-up visits. She eventually experiences hypomania 
or mania episodes, which she views as a normal mood. 
This state of mood can result in impulsive behaviors, 
which can lead to legal issues, financial difficulties, re- 
lationship issues, and sometimes psychiatric hospital- 
ization. The manic patient soon crashes and becomes 
very depressed again, at which time she either restarts 
the antidepressant or comes back to the psychiatrist to 
complain about the depression, never mentioning the 
preceding euphoria. 

This cycle can continue for years before it is con- 
firmed that the patient has bipolar disorder. In spite of 
the challenges with adults, the problem is even greater 
in children and adolescents. Based on the number of 
children and adolescents discharged from hospitals in 
the United States, a national hospital database has esti- 
mated the prevalence rate to be as high as 7% (Blader & 
Carlson, 2007). This number is very high compared 
to the 1%-2% prevalence observed in adults. This 
discrepancy highlights the difficulty of diagnosing bi- 
polar disorder in children and adolescents as well as 
in adults. We do know that researchers in child and 
adolescent psychiatry are investigating this discrep- 
ancy. One study examined the presentation of bipolar 
children and adults during their first admission; very 
similar presentations exist in spite of the fact that the 
adolescents’ diagnoses varied, ranging from adjustment 
disorder and disruptive behavior disorder to depressive 
disorders (Scott-Gurnell, 2008). 

Bipolar disorder can be very complicated in that 
there are various classifications and presentations. Bipo- 
lar type 1 presents as the classical episodic depression 
and mania either with or without psychosis. Patients 
with bipolar type 2 experience episodes of severe de- 


pression and hypomania. Lastly, individuals who do 
not necessarily cycle but rather experience symptoms 
of both depression and mania simultaneously are diag- 
nosed as having bipolar mixed. 

Regarding the treatment of bipolar disorder, phar- 
macology is a major and necessary intervention; how- 
ever, psychotherapy and education are necessary as 
well in order to ensure treatment success. 

Mood stabilizers, including lithium (see Table 23.2); 
certain anti-epileptic agents; and antipsychotic agents 
(see Table 23.3a and Table 23.3b) are very commonly 
used to treat bipolar disorder. There are also times 
when adjuvant antidepressants (see Table 23.1) and/or 
an anxiolytics (see Table 23.7) are utilized along with 
mood stabilizers. 


PSYCHOPHARMACOLOGICAL 
APPROACH TO SLEEP DISORDERS 


Several psychiatric disorders have clinical manifestations 
of disordered sleep onset and maintenance. Primary 
sleep disorders are categorized as either dyssomnias or 
parasomnias (American Psychiatric Association, 2000). 
In sleep disorders in the dyssomnia category, the abnor- 
malities are in the amount, initiation, and/or quality 
and timing of sleep (see Table 23.4). Examples of dys- 
somnias are primary insomnia, narcolepsy, sleep apnea, 
and circadian rhythm sleep disorder. In contradistinc- 
tion, parasomnias are due to aberrancies in the physi- 
ological systems that occur during sleep. Parasomnias 
include sleepwalking, night terrors, nightmare disorder, 
and REM sleep behavior disorder (see Table 23.4). 

An accurate diagnostic evaluation of an individual 
presenting with a sleep disorders is multifaceted and is 
essential for adequate treatment. Historical input from 
the individual and often collateral input from family 
members and primary care physicians are important 
components of this evaluation and allow the clinician to 
ascertain if a psychiatric and/or medical condition is the 
underlying etiology of the sleep disturbance (Bourgeois, 
Hales, & Yudofsky, 2007). Medically ill patients, those 
with pain disorders, and those with a variety of psy- 
chiatric disorders frequently have associated insomnia 
(Dorrepaal, Aaronson, & van Dann, 1989; Gislason & 
Almqvist, 1987; McCrae & Lichstein, 2002; Rosenberg, 
2006; Strang, 1992). 

Within the field of sleep medicine, polysomnogra- 
phy is the principal diagnostic tool (Neylan, Reynolds, & 
Kupfer, 2007). Other diagnostic instruments can be use- 
ful, depending upon the clinical presentation (see Table 
23.6). 
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MECHANISM 


OF ACTION 


Blocks voltage-sensitive 
sodium channels by an 
unknown mechanism 


Increases brain 
concentrations of 
gamma-aminobutyric 
acid by way of an 
unknown mechanism 


Mood Stabilizers 


BRAND NAME/ 
GENERIC NAME 


Depakote, Depacon, 
Depakene, 

Depakote ER/ 
valproate, divalproex 
sodium, 

valproic acid 


DOSE RANGE AND 
DOSE FORMS 


Mania: 1200-1500 mg/day 


Tablet (delayed-release 
Depakote): 125mg, 250mg, 
500 mg 


Tablet (extended-release 
Depakote ER): 250mg, 
500 mg 


Capsule (valproic acid 
Depakene): 250mg 


Injection (Depacon): 
100 mg.ml 


Syrup (sodium valproate- 
Depakene): 250mg/5 ml 


SIDE EFFECTS 


Sedation, tremor, dizziness, 
ataxia, asthenia, headache, 
abdominal pain, nausea, 
vomiting, diarrhea, reduced 
appetite, constipation, 
dyspepsia, weight gain, 
alopecia 


Controversial effects: 

Hyperandrogenism, 
hyperinsulinemia, lipid 
dysregulation 

Polycystic ovaries 

Decreased bone mineral 
density 


Life threatening: 
Rare hepatotoxicity 


with liver failure, sometimes 
severe and fatal, specifically 


among children under 2 
Rare pancreatitis, sometimes 
fatal 


INDICATIONS 


Acute mania (divalproex) 
and mixed episodes 
(divalproex/divalproex 

ER) 

Complex partial seizures 
that occur either in 
isolation or in 
association with 
other types of seizures 
(monotherapy and 
adjunctive) 


Blocks voltage-sensitive 
sodium channels 


Interacts with the open 
channel of voltage- 
sensitive sodium 
channels 


Interacts at a specific 
site of the alpha pore 
forming subunit of the 


Carbatrol, Equetro, 
Tegretol/carbamazepine 


400-1,200 mg/day 
Under age 6: 10-20 mg/kg/ 
day 


Chewable tablet: 100mg, 
200 mg 


Tablet: 200 mg 


Extended-release tablet: 
100mg, 200mg, 400 mg 


Sedation, dizziness, confusion, 
unsteadiness, headache, 
nausea, vomiting, diarrhea, 
blurred vision, benign 
leucopenia (transient in up 
to 10% of patients), Rash 


Life-threatening sife effects: 
Rare aplastic anemia, 
agranulocytosis (unusual 


Partial seizures with 
complex symptoms 
Generalized tonic-clonic 
(grand mal) seizures 

Mixed seizure patterns 
Pain associated with true 
trigeminal neuralgia 

Acute mania/mixed 
mania (Equetro) 

Glossopharyngeal 
neuralgia 
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MECHANISM 


OF ACTION 


voltage-sensitive 
sodium channel 


Blocks release of 
glutamate 


Mood Stabilizers (continued) 


BRAND NAME/ 
GENERIC NAME 


DOSE RANGE AND 
DOSE FORMS 


Extended-release capsule: 
100mg, 200mg, 300 mg 


Oral suspension 100mg/5 ml 


SIDE EFFECTS 


bleeding, bruising, mouth 

sores, infections, fever, sore 

throat) 

Rare severe dermatologic 
reactions (Stevens Johnsons 
syndrome) 

Rare cardiac problems 

Rare induction of psychosis 
or mania 

SIADH (syndrome of 
inappropriate antidiuretic 
hormone secretion) with 
hyponatremia 

Increased frequency of 
generalized convulsions 
(in patients with atypical 
absence seizures) 


INDICATIONS 


Bipolar depression 

Bipolar maintenance 

Psychosis, schizophrenia 
(adjuvant) 


Unknown and complex 


Alters sodium transport 
across neurons and 
muscle cells. 


May work through 
second messenger 
systems to alter 
intracellular activity 


Inhibits inoitol 
monophsphatase 


Reduces protein kinase 
C activity 


Increases cytoprotective 
proteins and increases 
gray matter content 


Eskalith, Eskalith CR, 
Lithobid slow release, 
Lithostat tablets, 
Lithium carbonate 
tablets, Lithium citrate 
syrup/lithium 


1,800 mg/day 
(acute mania) 


900-1,200 mg/day in 
divided doses (maintenance) 


Liquid: 10 ml 3 times/day 
(acute), 5ml 3-4 times/day 


(long-term) 


Tablet: 300 mg (slow release), 
450 mg (controlled release) 


Capsule: 150mg, 300mg, 
600 mg 


Liquid: 8mEq/5 ml 


Ataxia, dysarthria, delirium, 

tremor, memory problems, 

polyuria, polydipsia 

(nephrogenic diabetes 

insipidus), diarrhea, nausea, 

weight gain, euthyroid goiter 

or hypothyroid goiter, 

possibly with increased TSH 

and reduced thyroxin 

levels, acne, rash, alopecia, 

leukocytosis, 

side effects are typically dose 

related 

Life-threatening side effects: 

Lithium toxicity 

Renal impairment (interstitial 
nephritis) 

Nephrogenic diabetes 

insipidus, arrhythmia, 

cardiovascular changes, sick 


Manic episodes of manic 
depressive illness 

Maintenance treatment 
for manic depressive 
patients with a history 
of mania 

Bipolar depression 

Major depression disorder 
(adjuvant) 

Vascular headaches 
Neutropenia 
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sinus syndrome, bradycardia, 
hypotension, T wave 
flattening and inversion, rare 
psuedotumor cerebri, rare 
seizures 


Block voltage-sensitive Lamictal/lamotrigine 100-200 mg/day Benign rash (10%), Maintenance treatment of 
sodium channels (monotherapy for bipolar) sedation, blurred or double bipolar I disorder 
100 mg/day with Depakote vision, dizziness, ataxia, Partial seizures 
Interacts with open 400 mg/day with enzyme headache, tremor, insomnia, (adjunctive; adults and 
channels of voltage- inducing medications such poor coordination, fatigue, children over age 2) 
sensitive sodium as Tegretol insomnia, poor coordination, Generalized seizures of 
channels Pediatric patients 2-12 years fatigue, nausea, vomiting, Lennox-Gestaut 
old dose per body weight dyspepsia, abdominal pain, syndrome (adjunctive; 
Block release of and concomitant medications constipation, rhinitis, adults and children 
glutamate and aspartate Additional effects in pediatric over age 2) 
Scored tablets: 25 mg, patients with epilepsy: Conversion to 
100mg, 150mg, 200mg infection, pharyngitis, monotherapy in adults 
asthenia with partial seizures 
Chewable tablets: 2 mg, who are receiving 
5mg, 25mg treatment with Tegretol, 
dilantin, phenobarbital, 
primidone or valproate 

Bipolar depression 

Bipolar mania (adjuvant 
and 2nd line) 

Psychosis, schizophrenia 
(adjuvant) Neuropathic 
pain/ chronic pain 

Major depressive disorder 
(adjuvant) 

Other seizure types and 
as initial monotherapy 
for epilepsy 

Blocks voltage-sensitive Trileptal/ 1,200-2,400 mg/day Sedation, dizziness, confusion, Partial seizures in adults 
sodium channels oxycarbamazipine unsteadiness, headache, with epilepsy 


Interacts with the open 
channel of voltage- 
sensitive sodium 
channels 


Tablet: 150mg, 300mg, 
600 mg 


Liquid: 300 mg/5 ml 


nausea, vomiting, diarrhea, 
blurred vision, benign 
leucopenia (transient in 

up to 10% of patients), 
rash 


Partial seizures in 
children and adolescents 
from 4 to 16 with 
epilepsy 

Bipolar disorder 
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Mood Stabilizers (continued) 


MECHANISM BRAND NAME/ DOSE RANGE AND 
OF ACTION GENERIC NAME DOSE FORMS SIDE EFFECTS INDICATIONS 
Interacts at a specific Life-threatening side effects: 
site of the alpha pore Rare aplastic anemia, 
forming subunit of the agranulocytosis (unusual 
voltage-sensitive bleeding, bruising, mouth 
sodium channel sores, infections fever, sore 
throat) 
Blocks release of Rare severe dermatologic 
glutamate reactions (Stevens Johnson’s 
syndrome) 


Rare cardiac problems 

Rare induction of psychosis 
or mania 

SIADH (syndrome of 
inappropriate antidiuretic 
hormone secretion) with 
hyponatremia 

Increased frequency of 
generalized convulsions 
(in patients with atypical 
absence seizures) 


Data for this table collected from Essential Psychopharmacology: The Prescriber’s Guide Revised and Updated Edition, by Stephen Stahl, 2006, New York: Cambridge University Press. 
(Original edition, 2005) 
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MECHANISM 


OF ACTION 


Antipsychotics: First Generation 


BRAND NAME/ 
GENERIC NAME 


DOSE RANGE AND 
DOSE FORM 


SIDE EFFECTS 


INDICATIONS 


Blocks dopamine-2 Prolixin / Oral: 1-20mg/day maintenance Neurolpetic-induced deficit syndrome, Psychotic disorders 
receptors, fluphenazine akathisia, priapism Bipolar disorders 
reducing positive Intramuscular: generally 
symptoms of 1/3 to 1/2 the oral dose Extrapyramidal symptoms: Parkinsonism, 
psychosis tardive dyskineia, tardive dystonia 

Decanoate for IM: 12.5mg/ 
0.5 ml-50 mg/2 ul Galactorrhea, amenorrhea, dizziness, 
sedation, dry mouth, constipation, urinary 
Tablet: 1 mg, 2.5 mg scored, retention, blurred vision, decreased sweating, 
5mg scored, and 10mg scored depression, sexual dysfunction, hypotention, 
tachycardia, syncope, weight gain 
Decanoate: 25 mg/ml 
Life-threatening side effects: 
Injection acute: 2.5mg/ml Rare neuroleptic malignant syndrome, rare 
seizures, rare jaundice, agranulocytosis, risk 
Elixir: 2.5mg/5 ml of death and cardiovascular events in elderly 
with dementia-related psychosis 
Concentrate: 5mg/5 ml 

Blocks dopamine-2 Haldol/ 1-40 mg/day Neuroleptic-induced deficit syndrome, Psychotic disorders 

receptors, haloperidol Immediate IM 2-5 mg Akathisia Tics and vocal 


reducing positive 
symptoms, 
explosive and 
combative 
behaviors 


Blocks dopamine-2 
receptors in the 
nigrostriatal 
pathway, 
improving tics 
and other 
symptoms of 
Tourette’s 


Decanoate: 10-20 times the daily 
dose of oral antipsychotic. 


Tablet: 0.5 mg scored, 
1mg scored, 2 mg scored, 
5mg scored, 10mg scored, 
20mg scored 

Concentrate: 2 mg/ml 
Solution: 1 mg/ml 


Injection: 5 mg/ml 


Decanoate: 50mg and 
100 mg 


Extrapyramidal symptoms: Parkinsonism, 
tardive dyskineia and tardive dystonia 


Galactorrhea, amenorrhea, dizziness, 
sedation, dry mouth, constipation, urinary 
retention, blurred vision, Decreased sweating, 
hypotension, tachycardia, hypertension, 
weight gain. 


Life-threatening side effects: 

Rare neuroleptic malignant syndrome 

Rare seizures, rare jaundice, agranulocytosis, 
risk of death and cardiovascular events in 
elderly with dementia-related psychosis 


utterances in 
Tourette’s 
Second-line treatment 
of explosive and 
combative behavior 
in children 
Second-line treatment 
of children with 
hyperactivity 
Treatment of 
schizophrenics who 
require depot 
Bipolar disorder 
Behavioral 
disturbances in 
dementia 
Delirium 


Antipsychotics/Mood Stabilizers: Second Generation 
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MECHANISM BRAND NAME/ DOSE RANGE AND 
OF ACTION GENERIC NAME DOSE FORMS SIDE EFFECTS INDICATIONS 
Partial agonist at Abilify/ 15-30 mg/ day Dizziness Schizophrenia 
dopamine-2 receptors Aripiprazole Insomnia Maintaining stability in 
Akathesia, activation, nausea, schizophrenia 
Reduces dopamine Tablets: 5 mg, 10 mg, vomiting, orthostatic hypotension Acute mania/mixed mania 
output when 15mg, 20mg, 30mg Constipation Bipolar maintenance 
concentrations high Headache, asthenia, sedation, Bipolar depression 
improving psychosis Oral solution: Risk of TD Other psychotic disorders 
1lmg/ml Behavioral disturbances in 
Action at dopamine-3 Rare: children, adolescents, and 
receptors NMS, seizures, increased risk of individuals with dementia 
death and cardiovascular Disorders with impulsivity 
Partial agonist at events in elderly patients with 
5HT1A receptors dementia-related psychosis 
Blockade of serotonin 
type 2A to release 
dopamine in areas of 
the brain which in turn 
reduce motor side 
effects and improve 
cognitive and affective 
symptoms 
Blocks dopamine-2 Clozaril/ 300-400 mg/d Increased salivation, sweating, Treatment of resistant 
receptors Clozapine dizziness, sedation, headache, schizophrenia 
Blocks serotonin-2A Tablets: 12.5mg, tachycardia, hypotension, nausea, Reduction in risk of recurrent 
receptors 25mg scored constipation, dry mouth, weight suicidal behavior in 
Interactions at a 50mg, 100mg scored gain, patients with schizophrenia 
myriad of other or schizoaffective disorder 
neurotransmitter Orally disintegrating Rare: TD Treatment-resistant bipolar 
interactions at SHT2C tablet: 25mg, 50mg disorder 
and SHT1A receptors and 100mg Violent-aggressive patients 
with psychosis and other 
brain disorders not 
responsive to other 
treatments. 
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psychosis 


Risperdal Consta 


0.5-2 mg for children 
and elderly 


25-50 mg depot IM 
every two weeks 


Tablets: 0.25 mg, 
0.5mg, 1 mg, 2mg, 
3mg, 4mg, and 6mg. 


Orally disintegrating 
tablets: 0.5mg, 1 mg, 
2mg 


Liquid 1 mg/ml 


Blocks serotonin 2A Geodon/ Schizophrenia: Activation with low doses Schizophrenia 
receptors which ziprasidone 40-200 mg/day (in Dizziness Delaying relapse in 
increase dopamine in divided doses) EPS, sedation schizophrenia 
certain areas of brain Bipolar disorder: Dystonia at high doses Acute agitation in 
reducing EPS 80-160 mg/day (in Nausea, dry mouth, asthenia, schizophrenia (IM form) 
divided doses skin rash Acute mania/mixed 
Interactions at a 10-20 mg IM Rare TD Other psychotic disorders 
myriad of Orthostatic hypotension Bipolar maintenance 
neurotransmitter Capsules: 20mg, Bipolar depression 
receptors 40mg, 60mg, 80mg, Life-threatening side effects: Mixed mania 
Rare NMS Behavioral disturbances in 
Specific antagonist Injections 20mg/ml Rare seizures children and adolescents, 
actions at SHT2C Dementia disorders with 
receptors for cognition Increased risk of death and CV impulsivity 
and affective symptoms events in elderly patients with 
related psychosis dementia 
Interactions at 5HT1D 
receptors and at 
serotonin, 
norepinephrine, and 
dopamine transporters 
(high doses) 
Blocks dopamine-2 Risperdal/ 2-8 mg/day orally for Likely increases risk for Schizophrenia 
receptors reducing risperdone acute psychosis and diabetes and dyslipidemia, Delaying relapse in 
positive symptoms of bipolar disorder dose-dependent EPS, dose- schizophrenia 


related hypoprolactinemnia, 
dizziness, insomnia, sedation, 
headache anxiety, nausea, weight 
gain, abdominal pain, 
constipation, dry mouth, 
tachycardia, orthostatic 
hypotension, usually with initial 
dosing. weight gain 

sexual dysfunction 

Rare TD 


Life threatening: 

Hyperglycemia with ketoacidosis 
and hyperosmolar coma or death 
has been reported with second- 
generation antipsychotics 


Acute agitation in 
schizophrenia (IM form) 

Acute mania/mixed 

Other psychotic disorders 

Bipolar maintenance 

Bipolar depression 

Mixed mania 

Behavioral disturbances in 
children and adolescents, 

Dementia disorders with 
impulsivity 
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Antipsychotics/Mood Stabilizers: Second Generation (continued) 
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MECHANISM BRAND NAME/ DOSE RANGE AND 
OF ACTION GENERIC NAME DOSE FORMS SIDE EFFECTS INDICATIONS 
Risperdone long NMS and seizures, increased risk 
acting depot for IM, of death and CV events in elderly 
25mg vial kit, 37.5 mg patients with dementia related 
vial kit, 50 mg psychosis. 
vial kit 
Blocks dopamine-2 Seroquel Likely increases risk for diabetes Schizophrenia 
receptors reducing and dyslipidemia, dizziness, Acute mania (monotherapy 
positive symptoms of sedation, dyspepsia, or adjuvant to lithium or 
psychosis abdominal pain, valproate) 
constipation, dry mouth, Other psychotic disorders 
Blocks serotonin-2A tachycardia, orthostatic Bipolar maintenance 
receptors which increase hypotension, usually with initial Mixed mania 
dopamine in certain dosing weight gain Behavioral disturbances in 
areas of brain reducing children and adolescents 
EPS Rare TD Dementia and Parkinson’s 
Psychosis associated with 
Interactions at a myriad Life-threatening side effects: Levodopa treatment in 
of neurotransmitter Hyperglycemia with ketoacidosis Parkinson’s disorders with 
receptors and hyperosmolar coma or death impulsivity 
has been reported with 2nd Severe treatment-resistant 
Specific antagonist generation antipsychotics anxiety 
actions at SHT2C 
receptors for cognition 
and affective symptoms 
Blocks dopamine-2 Zyprexa/ 10-20 mg/day (oral Likely increases risk for diabetes Schizophrenia 
receptors reducing olanzapine and IM), 6-12 mg and dyslipidemia, Maintaining response in 
positive symptoms of dizziness, sedation, dyspepsia, schizophrenia 
psychosis olanzapine/ 25-50 mg constipation, dry mouth, Acute agitation associated 
Symbyax/ fluoxetine peripheral edema, joint pain, back with schizophrenia and 
Blocks serotonin-2A olazapine/ pain, chest pain, extremity pain, bipolar mania (IM form) 
receptors which increase fluoxetine Tablets: 2.5mg, 5mg, abnormal gait, ecchymosis, Bipolar maintenance 
dopamine in certain combination 7.5mg, 10mg, 15mg, tachycardia, orthostatic Acute mania/mixed mania 
areas of brain reducing 20mg hypotension, usually with initial (monotherapy or adjuvant 
EPS dosing weight gain to lithium or valproate) 
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Interactions at a myriad 
of neurotransmitter 
receptors 


Specific antagonist 
actions at 5HT2C 
receptors for cognition 
and affective symptoms 

5HT2C antagonist along 
with serotonin reuptake 
blockade of fluoxetine 
with Symbrax 


Oral disintegrating 
tablet: 

5mg, 10mg, 15mg, 
20mg 


IM: 5mg/ml, 


Symbyax capsule 
olanzapine/ 
fluoxetine: 
6mg/25mg, 6mg/ 
50mg, 12 mg/25 mg, 
12 mg/50 mg 


Rare TD 

Rare rash with exposure to 
sunlight 

Life threatening: 

Hyperglycemia with ketoacidosis 

and hyperosmolar coma or death 

has been reported with 2nd 

generation antipsychotics, NMS, 

seizures, increased risk of death 

and CV events in elderly patients 

with dementia related psychosis 


Bipolar depression in 
combination with 
fluoxetine (Symbrax) 

Other psychotic disorders 

Unipolar depression 
unresponsive to 
antidepressants 

Behavioral disturbances in 
children and adolescents 
Dementia 

Disorders with impulsivity 

Borderline personality 
disorder 


Data for this table collected from Essential Psychopharmacology: The Prescriber’s Guide Revised and Updated Edition, by Stephen Stahl, 2006, New York: Cambridge University 


Press. (Original edition, 2005) 
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TYPE OF 
DYSSOMNIA 
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Dyssomnia Pharmacotherapy Treatment Options 


MEDICATION 


MECHANISM OF ACTION 


MECHANISM OF ACTION 


Insomnia 


FDA-approved 
Hypnotic agents 


Benzodiazepines: 
Flurazepam 
Temazepam 
Estazolam 
Quazepam 
Triazolam 


Nonbenzodiazepines: 
Zolpidem 

Zaleplon 

Eszopiclone 


Ramelteon 


Chloral hydrate 
(nonbarbiturate 
hypnotic) 


Non-FDA-approved hypnotic 
agents: 


Melatonin (over the counter) 


Off-label uses: 


Bind to the type 1 and 2 
benzodiazepine receptors with 
varying selectivity and with 


different pharmacokinetic properties. 


Quazepam binds only to type 1. 
However, quazepam’s metabolite 
binds to both in the central nervous 
system. 


Zolpidem, Zaleplon and Eszopiclone 
bind to the type 1 benzodiazepine 
receptor. 


Ramelteon is a melatonin agonist 
at the MT1 and MT2 receptor that 
acts in the suprachiasmatic nucleus 
to regulate sleep-wake cycle. It is 
reported not to be as effective as 
other FDA-approved hypnotics. 


Efficacy reportedly not as robust as 
ramelteon; excreted by pineal gland 
naturally during sleep; maintains 
sleep-wake cycle acting at the 
suprachiasmatic nucleus; elderly 
with insomnia due to lower levels 
of melatonin 


Antihistaminergic effects 


Heterocyclic antidepressant 


5HT2 receptor antagonist and has 
antihistaminergic effects 


Sedation, ataxia, anterograde 
amnesia, nausea, slurred 
speech, rebound insomnia, 
impaired cognitive and 
psychomotor function, abuse, 
dependence potential 


Due to lack of activity at the 
type 2 and 3 benzodiazepine 
receptors, no muscle relaxing 
or anticonvulsant properties 
and/or adverse effects; 

less abuse potential, may 
cause euphoria; drowsiness, 
dizziness, and less commonly 
ataxia, slurred speech; 
withdrawal symptoms can 
occur 


Headache, somnolence, fatigue, 
dizziness; meals high in fat can 
decrease absorption; levels may 
be increased by fluvoxamine 
and carbamazepine 
(cytochrome P450 3A4) 


Low margin of safety (lethal 
dose is approximately 10 
times the hypnotic dose); 
gastrointestinal irritation 
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Dyssomnia Pharmacotherapy Treatment Options (continued) 


TYPE OF 
DYSSOMNIA MEDICATION MECHANISM OF ACTION MECHANISM OF ACTION 
Tricyclic antidepressants Gamma-aminobutyric acid 
(Doxepin, amitriptyline, analogues 
trimipramine) 
Trazadone Histamine receptor antagonism 
Mirtazepine Binds to Gamma-aminobutyric 
receptor 
Gabapentin and 
Pregabalin 
Antihistamines 
(Hydroxyzine, 
diphenhydramine, 
promethazine, 
doxylamine) 


Valerian extract 


HYPERSOMNIA 
Narcolepsy Modafinil/Provigil Increase neuronal activity in Headache, anxiety, insomnia, 
hypothalamus dry mouth, diarrhea, nausea, 
Armodafinil anorexia, hypertension, 
palpitations, transient EKG 

Sodium Oxybate ischemic changes 
Psychostimulants See table 23.9 See table 23.9 

CRSD 

Shift work Melatonin (evidence is 

disorder not conclusive regarding 
efficacy) 


Hypnotics (increase sleep 
time; however, unclear if 
nighttime alertness 
improves) 


Modafinil (FDA approved 
for this indication) 


Caffeine improves alertness 


(continued ) 
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TYPE OF 


DYSSOMNIA 
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Dyssomnia Pharmacotherapy Treatment Options (continued) 


MEDICATION 


MECHANISM OF ACTION MECHANISM OF ACTION 


Jet lag 
disorder 


Advanced 
sleep phase 
disorder 


Delayed sleep 
phase disorder 


Free-running 
disorder (rare 
in sighted 
individuals; 
common in 
the blind 
population) 


Irregular 
sleep-wake 
rhythm 


Dyssomnia 
NOS 


Restless leg 
syndrome 
Periodic 

limb movement 
disorder 


Methamphetamine improved 
alertness 


Melatonin with some 
evidence to suggest efficacy 


Hypnotic agents (effects on 
daytime symptoms unclear) 


Slow release caffeine with 
some evidence to support 
improved alertness 


Melatonin data not sufficient 


Effective agents: Melatonin 
Vitamin B12 


Non-effective: 
Hypnotic agents 
Psychostimulant agents 


Effective agents: 
Melatonin 
Vitamin B12 


No data available: 
Hypnotic agents 


Psychostimulant agents 


Melatonin use non- 
conclusive evidence 


Modafinil no published 
reports 


Hypontic agents without 
sufficient research 


Pramipexole 


Dopamine agonist (D2 and D3 
receptors) 
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| Sleep Disorders 


TYPE DSM IV-TR 


Dysomnias Primary insomnia 
Primary hypersomnia 


Narcolepsy 


Breathing-related sleep disorder 


Circadian rhythm disorders 


Dyssomnia not otherwise specified 


Restless leg syndrome 


Periodic limb movement disorder 


Parasomnias ightmare disorder 
leep terror disorder 


eep walking disorder 


GTHnA 


REM sleep behavior disorder 
Sleep paralysis 


Medical-Psychiatric Sleep disorder related to another 


Disorders mental fisorder 


(i.e., mood, anxiety, or psychotic 


disorder) 


Sleep disorder due to a general 


medical disorder 


Substance-induced sleep disorder 


Melvin and Lewis table 1 modified (p. 627); DSM IV-TR (2000). 


arasomnia not otherwise specified 


SLEEP ABNORMALITY 


Amount, timing, or quality of sleep is abnormal. 


Physiological events and behaviors are abnormal 
within the context of sleep, specific sleep stages, 
or sleep-wake transitions. 


Pathophysiological mechanism responsible for 
psychiatric disorder affects sleep-wake system. 


Disruption in sleep is significant and related to 
pathophysiology of medical disorder. 

Alteration in sleep patterns is prominent and 
related to use or discontinuance of a substance or 
medication. 


The clinical management of primary sleep disor- 
ders can consist of educational, psychological, phar- 
macologic, and combined approaches. Insomnia is the 
most prevalent sleep disorder, chronically affecting 
10%-15% of the adult population and up to 35% tran- 
siently (Rosenberg, 2006; Roth, 2001). Insomnia is dif- 
ferentiated by sleep onset versus sleep maintenance. 

Sleep maintenance problems are most common in 
specific diagnostic categories and patient populations. 
Elderly individuals and perimenopausal women are the 
demographic groups most commonly affected (Foley, 
Monjan, Brown, Simonsick, Wallace, & Blazer, 1995; 
McCall, 1995; Moe, 1999; Reynolds, 1996; Rosenberg, 
2006; Webb, 1982). 

Psychoeducational strategies have been employed 
to inform individuals about normal sleep and routines 
that promote sleep onset and maintenance; however, 


these strategies are most effective when used in com- 
bination with other treatment options (Chesson et al., 
1999; Neylan et al., 2007). An individual’s motivation is 
key when nonpharmacological treatments such as psy- 
chotherapy techniques that include hypnosis, progres- 
sive muscle relaxation, meditation, and deep breathing 
are being used (Neylan et al., 2007). The literature has 
reported that both medication and combined therapy 
have positive short-term effects on chronic insomnia 
compared to placebo; however, cognitive-behavioral 
therapy has demonstrated a long-term improvement of 
psychological activity and daytime functioning associ- 
ated with sleep (Wu, Jinfeng, Chungai, Deng, & Long, 
2006). Pharmacological treatment options for insomnia 
span multiple medication categories, which possess 
differing mechanisms of action and side effects (see 
Table 23.4). 
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Decision Diagnostic Tree 


Medical history to rule out sleep disorder related to 
medical condition 


Psychiatric history to rule out secondary sleep disorder 
Sleep history 
Developmental factors 
Collateral reports 
Sleep log/journal 
Additional testing or supplemental tests 
Polysomnography 
Child Sleep Habits Questionnaire 
Pediatric Sleep Questionnaire 
Morningness-Eveningness Questionnaire 
Circadian phase markers 
Multiple Sleep Latency test 
Stanford sleepiness scale 


Maintenance of wakefulness test 


From Board Prep and Review Guide for Psychiatry, by J.A. Bourgeois, 
R.E. Hales, & S.C. Yudofsky, 2007. Washington, DC: American Psychiatric 
Publishing; “Guidelines for the Multiple Sleep Latency Test (MSLT): 

A Standard Measure of Sleepiness,” by M. A. Carskadon, W. C. Dement, 
M. M. Mitler, T. Roth, P.R. Westbrook, & S. Keenan, 1986. Sleep, 9, 
519-524; “Quantification of Sleepiness: A New Approach,” by 

E. Hoddes, V. P. Zarcone, H. Smythe, R. Phillips, & W. C. Dement, 1973. 
Psychophysiology, 10, 431—436; and “The Multiple Sleep Latency Test 
as an Evaluation for Excessive Somnolence, “ by M. M. Mitler, 1982. In 

C. Guilleminault (Ed.), Disorders of Sleeping and Walking: Indications and 
Techniques (pp. 145-153). Menlo Park, CA: Addison-Wesley. 


Narcolepsy is a dyssomnia that is often the etiol- 
ogy of hypersomnolence. This dyssomnia results in the 
intrusion of REM sleep into wakefulness. Many agents 
such as dopaminetic stimulants, tricyclic antidepres- 
sants, sodium oxybate, armodafinil, and modafinil have 
been effectively utilized to improve arousal by different 
mechanisms of action (Black & Houghton, 2006; Harsh 
et al., 2006; Stahl, 2006). In addition to pharmacother- 
apy, scheduled naps during the day can improve wake- 
fulness (Helmus, Rosenthal, Bishop, Roehrs, Syron, & 
Roth, 1997; Neylan et al., 2007). 

When there is misalignment between external de- 
mands and biological rhythms, the sleep-wake cycle 


can become disrupted, resulting in a circadian rhythm 
sleep disorder (CRSD). These sleep disorders are the re- 
sult of physiological, environmental, and maladaptive 
behavioral factors (Barion & Zee, 2007). Clinical mani- 
festations of CRSDs include hypersomnia or insomnia, 
which is dependent upon the juxtaposition of perfor- 
mance requirements and the internal circadian tim- 
ing system (Barion & Zee, 2007). In addition to CRSDs 
secondary to medical conditions and substance or drug 
abuse, and a general category of CRSD not otherwise 
specified, the International Classification of Sleep Dis- 
orders recognizes six types of CRSDs: (1) delayed sleep 
phase type, (2) advanced sleep phase type, (3) irregu- 
lar sleep-wake phase type, (4) free-running type, (5) jet 
lag type, and (6) shift work type (American Academy 
of Sleep Medicine, 2005; Sack, Auckley, Auger, Carska- 
don, Wright, Vitello, & Zhdanova, 2007). The literature 
describes many assessment strategies. From a research 
perspective, the phase and the amplitude of the core 
body temperature and the dim light melatonin onset 
are strongly correlated as phase markers (Boivin, Duffy, 
Kronauer, & Szeisleer, 1996; Sack et al., 2007; Shanahan 
& Czeisler, 1991). Sleep logs and diaries, actigraphy, and 
polysomnography are utilized to clinically evaluate the 
presence or absence of a CRSD (Czeisler et al., 2005; 
Morgenthaler et al., 2007; Sack et al., 2007). The effi- 
cacy of numerous behavioral, environmental, and phar- 
macological interventions is described in the literature 
(see Tables 23.4 and 23.5). 

The majority of the parasomnias occur in the pe- 
diatric population. Primary parasomnias result in peri- 
ods of abnormal motor or verbal behavior during sleep 
arousals (Giglio, Undevia, & Spire, 2005). In the DSM- 
IV-TR, parasomnias are characterized as sleepwalking 
disorder, sleep terror disorder, nightmare disorders, REM 
sleep behavior disorder, and sleep talking. Parasomnias 
are also described as disorders of arousal, including 
REM sleep behavior disorder, nocturnal seizures, rhyth- 
mic movement disorder, and bruxism (Wills & Garcia, 
2002). 

The most common form of primary parasomnia is 
disorders of arousal. The clinician can diagnose this by 
gathering historical information from the patient and 
family; polysomnography can assist with excluding 
sleep terrors and seizure disorders (Giglio et al., 2005). 
The pathophysiological mechanisms of parasomnias are 
not known. Vecchierini (2001) describes the manage- 
ment of parasomnias as dependent upon the patient’s 
age, the frequency and intensity of the episodes, the 
familial structure, the presence of precipitating and risk 
factors, psychological factors, and the specific type of 
parasomnia. Treatment modalities include reassurance 
and psychoeducation, encouragement of regular sleep 
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patterns and avoidance of drugs and alcohol, protective 
strategies to avoid injury, behavioral psychotherapy, and 
pharmacotherapy, when indicated. Confusional arous- 
als and sleepwalking may respond to short trials of low- 
dose benzodiazepines (Giglio et al., 2005). Sleep terrors 
and rhythmic movement disorder have been treated with 
benzodiazepines and tricyclic antidepressants with effi- 
cacy (Giglio et al., 2005). Sleep bruxism has been man- 
aged pharmacologically through the use of antipsychotic 
and antidepressant medications (Amir, Hermesh, & 
Gavish, 1997; Giglio et al., 2005; Por, Wastson, Doucette, 
& Dolovich, 1996). Case reports and small patient series 
have described the use of beta-blockers and botulinum 
toxin in the treatment of sleep bruxism (Amir et al., 
1997; Giglio et al., 2005; Tan & Jankovic, 2000). The 
treatment of secondary sleep disorders associated with 
psychiatric disorders will be addressed in the discussion 
of specific diagnostic categories. 


PSYCHOPHARMACOLOGICAL 
APPROACH TO ANXIETY DISORDERS 


Anxiety disorders are among the most prevalent psychi- 
atric disturbances, with a lifetime prevalence of 28.8% 
(Kessler et al., 2005). The DSM-IV-TR describes 12 dis- 
tinct categories: panic disorder with and without agora- 
phobia, agoraphobia without history of panic disorder, 
specific phobia, social phobia, obsessive-compulsive 
disorder, post-traumatic stress disorder, acute stress dis- 
order, generalized anxiety disorder, anxiety disorder due 
to a general medical condition, substance-induced anxi- 
ety disorder, and anxiety disorder not otherwise speci- 
fied (American Psychiatric Association, 2000). Because 
of the pervasiveness of these disorders, many people 
never seek mental health treatment for their anxiety 
symptoms. That is, because anxiety presents as “fear” 
or “nervousness” many people do not recognize the 
symptoms as pathological, and thus do not seek men- 
tal health treatment. Although individuals may be im- 
paired in their daily functioning, they may not present 
for treatment until their symptoms are protracted and 
severely debilitating. Psychosocial treatment modalities 
have evidence to support their clinical utility. Cognitive- 
behavioral therapy, exposure and response prevention, 
and systematic desensitization are effective in the treat- 
ment of various anxiety disorders (American Psychiatric 
Association, 2004a). In extreme clinical circumstances, 
electroconvulsive therapy and psychosurgery have been 
utilized to provide symptomatic relief for patients with 
obsessive-compulsive disorder (American Psychiatric 
Association, 2004a). 


Pharmacotherapy options include medications that 
are FDA approved for specific anxiety disorders, medica- 
tions that are used off-label, and herbs and supplements 
that are not FDA approved (Stahl, 2006). Barbiturates 
and benzodiazepines are two classes of agents that 
have been used historically to treat anxiety and insom- 
nia. Antihistamines, noradrenergic medications, vari- 
ous categories of antidepressants, atypical antipsychotic 
agents, anticonvulsants, and aspirin have all been uti- 
lized to treat anxiety (see Table 23.7). The mechanisms 
of action of these medications range from increasing 
GABA (benzodiazepines) and serotonin levels to block- 
ing central or peripheral noradrenergic activity (see 
Table 23.8). 

The practicalities of treating anxiety disorders often 
necessitate the use of a benzodiazepine in the short 
term, while antidepressants and other medications, 
along with psychosocial therapies, have a longer onset 
of action. The FDA guidelines give specific approval of 
the use of certain benzodiazepines, selective serotonin 
reuptake inhibitors, and selective serotonin and nor- 
epinephrine reuptake inhibitors in particular anxiety 
conditions, and it is posited by many in the psychiat- 
ric literature that they are all efficacious in treating the 
array of anxiety disorders (Schatzberg, Cole, & deBat- 
tista, 2007). Strategies to incorporate while prescribing 
include being attuned to patient symptoms, gathering 
personal and family psychiatric and substance abuse 
or dependence history, ascertaining the patient’s pref- 
erences, and explaining potential adverse effects. It is 
important to discuss the FDA warnings of abuse, de- 
pendence for benzodiazepines, risk of increased sui- 
cidal ideation and behavior with all antidepressants, 
and risk of liver failure associated with nefazodone 
when one is presenting pharmacologic treatment op- 
tions. Engaging patients and families in conversation 
regarding your rationale for treatment with a specific 
agent, including information about off-label uses, po- 
tential adverse events, and expected time course of 
treatment, is essential to strengthen the therapeutic 
alliance, treatment adherence, and optimal outcomes. 
Ongoing psychoeducation about the psychiatric disor- 
der and exploration of treatment possibilities are both 
key to favorable results. 


PHARMACOLOGICAL APPROACHES 
TO PSYCHOTIC DISORDERS 


Psychotic disturbances are classified as a specific symp- 
tom cluster of positive and negative symptoms that are 
found across a variety of psychiatric conditions. The 
lifetime prevalence of any psychotic disorder ranges 
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Anxiety Disorders and Psychopharmacological Options 


SOCIAL PHOBIA 


POSTTRAUMATIC 
STRESS DISORDER 


PANIC DISORDER 


GENERALIZED OBSESSIVE- 
PSYCHIATRIC ANXIETY COMPULSIVE 
DISORDER DISORDER DISORDER 
FDA Alprazolam, Clomipramine, 
medication Paroxetine, Fluvoxamine 
options Escitalopram, and Fluoxetine 
Duloxetine, for children, 
Venlafaxine adolescents and 
adults; Paroxetine 
and Sertraline 
Monitoring/ Alprazolam long See table 23.1 
Adverse Side term include risk 
Effects of dependency 


Paroxetine, 
Sertraline, 
Fluvoxamine, 
Venlafaxine 


See table 23.1 


Paroxetine, 
Sertraline 


See table 23.1 


Alprazolam, 
Clonazepam, 
Fluoxetine in 
children, 
adolescents 
and adults; 
Paroxetine, 
Sertraline and 
Venlafaxine 


Clonazepam 
sedation, fatigue, 
depression, 


Sedation, fatigue, 
depression, 
dizziness, ataxia, 
slurred speech, 
forgetfulness, 
respitory 
depression 

See table 23.1 


American Physician Institute for Advanced Professional Studies, LLC, 2007. 


slurred 
speech, ataxia, 
forgetfulness, 
rare 
hallucinations, 
respitory 
depression 


from 3.06% to 3.48%, with schizophrenia ranging from 
0.87% to 1.5% (American Psychiatric Association, 
2000; Perala et al., 2007). According to the DSM-IV-TR, 
“the term psychotic refers to delusions, any prominent 
hallucinations, disorganized speech, or disorganized 
or catatonic behavior” (American Psychiatric Associa- 
tion, 2000, p. 273). These symptoms are found in brief 
psychotic disorder, schizophreniform disorder, schizo- 
phrenia, schizoaffective disorder, and delusional dis- 
orders. Psychotic symptoms may also occur over the 
clinical course of bipolar disorder, depressive disorder, 
delirium, dementia disorders, certain personality disor- 
ders, and substance-related disorders, and with general 
medical conditions. 

Given the complexity of symptom presentation and 
the safety concerns that individuals with psychosis pose, 
an evaluation conducted in a safe and structured envi- 
ronment is optimal. Psychiatric management is divided 
into three phases (American Psychiatric Association, 


2004b). In the acute phase, the assessment entails col- 
lection of data regarding positive and negative symptom 
history and evaluation for potential comorbid psychiat- 
ric disorders (depression, substance-related disorders, 
post-traumatic stress disorder, etc.) and for concurrent 
general medical conditions. Along with gathering his- 
tory from the patient and collateral sources, serial men- 
tal status examinations are very helpful in assisting with 
the delineation of symptoms to narrow the differential 
diagnosis. The utilization of psychometric instruments 
and rating scales such as the Structured Clinical Inter- 
view for DSM-IV (First, Spitzer, Gibbon, & Williams, 
1995), the Brief Psychiatric Rating Scale (Overall & Gor- 
ham, 1962), the Positive and Negative Syndrome Scale 
(Kay, Fiszbein, & Opler, 1987), and the Abnormal Invol- 
untary Movement Scale (Munetz & Benjamin, 1988) are 
also beneficial from a clinical standpoint to assess prog- 
ress and to monitor adverse effects. Psychoeducation is 
provided for the patient and family in this acute phase, 
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| Class of Medications Used for Anxiety Disorders and Mechanism of Actions 


BENZODIAZEPINES 
Mechanism GABA receptor 
of Action activity 

3 Subclasses 
Dosing Alprazalom 
Guidelines 1-6 mg in divided 

doses 


Clonazepam 0.5-2 mg/ 


day divided or 
nightly doses 


ANTIDEPRESSANTS 


Selective 
serotonin 
reuptake 
inhibitors 


Selective serotonin- 
norepinephrine 
reuptake inhibitors 


Tricyclics 


Heterocyclics 


See table 23.1 


AZAPRIONES 


Buspirone (partial 
agonist of the 
5-HT,, receptor; 
does not bind 
with high affinity 
to GABA and 
benzodiazepine 
receptors; GAD 
takes 2-4 weeks 
for efficacy) 


Buspirone 5 mg bid 
and increased to 
30-60 mg/day 


ANTICONVULSANTS 


Gabapentin 

(Alpha, X subunit 
of calcium channel 
in CNS; social 
anxiety, GAD, panic) 


Tiagabine (selectively 
inhibits GABA 

reuptake and the 

GAT1 GABA transporter; 
GAD, PTSD, panic) 


Pregabalin (analogue 

of GABA and acts 

more selectively than 
Gabapentin at the 
Alpha, X subunit of 
calcium channel in CNS; 
GAD FDA approval 
pending) 


Gabapentin 900-1, 
800 mg/day in 
3 divided doses 


2-12 mg/day for 
adjuvant treatment 
of anxiety 


NORADRENERGIC 


Beta-blockers: 
propranolol, 
atenolol (relieves 
akathisia and 
somatic symptoms 
of anxiety) 


Alpha, receptor 
agonists: 
clonidine, 
guanfacine (pre- 
and postsynaptic 
receptor activity) 


Propanolol 10mg 
TID 


See table 23.9 
for clonidine and 
guanfacine 


From Manual of Clinical Psychopharmacology (6th ed.), by A.F. Schatzberg, J.O. Cole, & C. deBattista, 2007. Arlington, VA: American Psychiatric Publishing; and Essential Psychopharmacology: 
The Prescriber’s Guide Revised and Updated Edition, by Stephen Stahl, 2006, New York: Cambridge University Press. 
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along with reassurance. Individuals who are actively 
psychotic can benefit from supportive psychotherapy. 
Many evidence-based pharmacotherapy options for the 
acute phase are reported in the literature. Antipsychotic 
medications, anxiolytics, mood stabilizers, and beta- 
blockers are used to address psychosis, potential agita- 
tion, and aggression. In this initial phase of treatment, 
injectable and dissolvable formulations of typical and 
atypical antipsychotic agents are often utilized, while 
oral forms of antipsychotic medications are administered 
for longer-term treatment. The efficacy of antipsychotic 
agents is 75% of initial responders after a 6-week trial 
versus 25% placebo. Approximately 30% of those who 
do not experience improvements with standard antip- 
sychotic agents benefit from clozapine (Meltzer, 1997; 
Meltzer, Bastani, Kwon, Ramirez, Burnett, & Sharpe, 
1989; Schatzberg et al., 2007; see Table 23.3b). Individ- 
uals with schizophrenia are at increased risk for suicide 
attempts and completed suicides in comparison to the 
general population (American Psychiatric Association, 
(2004b). As such, individuals should be evaluated and 
treated in the acute phase with suicide precautions and 
close observation, if indicated. With adequate pharma- 
cotherapy in this phase of treatment, it is expected that 
psychotic symptoms should decrease within 2-4 weeks 
(American Psychiatric Association, 2004b). 

Once an individual’s symptoms have abated and/ 
or he or she clinically returns to baseline, the treat- 
ment enters the stabilization phase. During this phase 
of treatment, safety is less of a concern, since the pa- 
tient’s reality testing has improved substantially. The 
oral formulations of antipsychotic agents are primarily 
used in this phase of care. If comorbid psychiatric dis- 
orders are present, additional psychotropic medications 
are prescribed (refer to specific sections of this chapter 
to address comorbid conditions). Clinicians continue to 
monitor symptoms while attempting to diminish psy- 
chosocial stressors, increase available social supports, 
and improve daily function and adaptation for their 
patients. 

The acute and stabilization phases last approxi- 
mately 6 months in total. By comparison, the stable 
treatment phase is prolonged and sometimes lasts 
throughout the individual’s lifetime. The rate of relapse 
for psychotic disorders is very high. One study followed 
individuals who presented with an acute psychotic dis- 
order. After remission of symptoms for 6 months, they 
were assigned to either guided discontinuation of antip- 
sychotic medications with small dose reductions or con- 
tinued maintenance of atypical antipsychotic agents. 
There was a relapse rate of 21% in the group treated 
with medication, and 43% in the group with the grad- 


ual discontinuation of medication (Wunderink, Nien- 
huis, Sytema, Slooff, Knegtering, & Wiersma, 2007). 
These and other findings have underscored the im- 
portance of ongoing pharmacologic treatment for the 
majority of psychotic-related disorders. The American 
Psychiatric Association (2004b) practice guidelines 
recommend indefinite maintenance treatment if there 
is a clinical history of “multiple prior episodes or two 
within a five year time period” (p. 13). Within the con- 
text of the stable treatment phase, the goals are to pro- 
mote function and recovery. Rates of deterioration in 
clinical status are much higher with discontinuance of 
antipsychotic agents in the first 3 months of treatment 
than with prudent tapering of agents (Baldessarini & 
Viguera, 1995; Schatzberg et al., (2007). The clinician 
must weigh the risks versus benefits when considering 
tapering antipsychotic medications and/or dose reduc- 
tion and communicate his or her thoughts and concerns 
to the patient and/or responsible party. If there are con- 
cerns regarding non-adherence to pharmacologic treat- 
ment, long-acting depot haloperidol, fluphenazine, and 
risperdal are viable treatment options. Lower doses of 
haloperidol depot are better tolerated with respect to 
extrapyramidal side effects than oral Haldol; however, 
they are associated with higher relapse rates (Schatz- 
berg et al., 2007). 

Since the Clinical Antipsychotic Trials of Inter- 
vention Effectiveness (CATIE) schizophrenia trial was 
conducted (Lieberman et al., 2005), the superior effi- 
cacy of second-generation antipsychotic medications 
over first-generation antipsychotics has been called 
into question. Comparisons of olanzapine, risperidone, 
quetiapine, ziprasidone, and perphenazine from the 
CATIE trial revealed that olanzapine demonstrated only 
a slightly improved efficacy. The typical and atypical 
antipsychotic medications all yielded improvements in 
cognition. Perphenazine demonstrated similar efficacy 
to and lower cost than the second-generation antipsy- 
chotics, as well as a modest increase in motor adverse 
effects. Given the brevity of this trial, there is debate in 
the literature regarding clinical utility over the long term 
and concerns of increased rates of extrapyramidal side 
effects (Swartz et al., 2008). In phase 2 of CATIE, clo- 
zapine was compared to olanzapine, risperidone, and 
quetiapine and showed greater efficacy in treatment- 
resistant patients (McEvoy et al., 2006). Atypical antip- 
sychotic medications are favored by prescribers based 
upon decreased risk of the development of extrapyra- 
midal symptoms, improved negative symptoms related 
to decreased extrapyramidal symptoms, and improved 
mood symptoms due to action at the serotonin and do- 
pamine receptors. These distinctions improve tolerabil- 
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ity and adherence to treatment. With the advantages of 
second-generation antipsychotic agents, there are also 
disadvantages: cost, metabolic syndrome, cerebrovas- 
cular risks in the elderly, and potential for prolonged 
QTc (the time needed for the heart to recover from the 
previous heart beat). The FDA issued warnings cover- 
ing all atypical antipsychotic medications concerning 
“enhanced risk of hyperglycemia and diabetes” in 2003, 
and “risk of increased cerebrovascular adverse events 
in elderly populations based on increased rates in some 
studies of use with olanzapine and risperidone” in 2005 
(Leigh-Pemberton, von Moltke, & Greenblatt, 2006; Ro- 
sack, 2005; Schatzberg et al., 2007). The risk of stroke 
in elderly patients using atypical antipsychotic agents 
has since been refuted by analysis of a large community 
geriatric sample (Hermann, Mandani, & Lanctot, 2004; 
Schatzberg et al., 2007). Not only do prescribers need 
to keep current with data on efficacy and the adverse 
effects of treatment, but they also need to balance costs 
and benefits, including medical and psychological well- 
being. Selecting an antipsychotic agent that has the best 
efficacy with limited costs and side effects that are not 
likely to perpetuate or precipitate medical conditions, 
given the individual’s history and/or genetic predispo- 
sition, is an example of the art of psychopharmacology. 
Numerous practice parameters and clinical guidelines 
have been proposed, and key features are summarized 
in the Tables 23.3a and 23.3b. 


PSYCHOPHARMACOLOGICAL 
APPROACHES TO ATTENTION-DEFICIT/ 
HYPERACTIVITY DISORDER 


Attention-deficit/hyperactivity disorder is a very con- 
troversial disorder that has been historically referred to 
as “minimal brain dysfunction/damage,” “hyperkinetic 
reaction,” and “hyperkinesis.” The name has changed 
along with the criteria since the publication of the first 
edition of the DSM. ADHD is the name currently used, 
with the type specified as either inattentive, hyperactive/ 
impulsive, combined, or not otherwise specified. The 
term ADHD will be all inclusive during this discussion. 
ADHD is diagnosed by clinical interview, since 
there is no test for ADHD (American Academy of 
Child Psychiatry, 1997). Although psychological test- 
ing is often done to delineate more accurately the spe- 
cific deficits and to help rule out comorbidity, it is 
not definitively used for diagnostic purposes. Numer- 
ous scales are used as diagnostic scales and to moni- 
tor response to medication, but the most common 


are the Child Behavior Checklist (Achenbach, 1991; 
Biederman et al., 1993), the Teacher Report Form 
of the Child Behavior Checklist (Achenbach, 1991; 
Edelbrock, Costello, & Kessler, 1984), and the Con- 
ners’ Parent and Teacher Rating Scales (Conners et al., 
1969; Goyette, Conners, & Ulrich, 1978). These scales 
and many others are used to support the diagnosis as 
well as to monitor the progress and success of treat- 
ment interventions. According to the DSM-IV-TR, the 
clinical interview of the patient, whether adult or child 
with guardian/caretaker, should be thorough enough 
to provide the data needed to confirm the diagnosis. 
There are three areas of symptoms to be explored, 
as listed by the DSM-IV-TR. Inattentiveness, which 
manifests as being unable to attend closely to details, 
making careless mistakes, having difficulty sustaining 
attention, not listening, not completing tasks, having 
poor organization skills, avoiding activities requiring 
sustained mental effort, losing things, being forgetful, 
and being easily distracted. Hyperactivity involves 
fidgeting, being out of one’s seat in the classroom 
without permission, running or climbing excessively, 
having difficulty playing quietly, talking excessively, 
and moving as if “driven by a motor.” Impulsivity in- 
volves blurting out answers, having difficulty waiting, 
and being intrusive with others. Symptoms must be 
present for 6 months and have existed since the age 
of 7 years. Thus, getting academic functioning history 
from adults is crucial during the assessment. In ad- 
dition to the above criteria, functional impairment in 
at least two settings, such as a social, academic, or 
occupational setting, must be present (American Psy- 
chiatric Association, 2000). Inattentive type of ADHD 
is the most difficult to diagnose and is often missed. 
This type is more common in girls, and in evaluation, 
it is important to assess for excessive daydreaming, 
which sometimes causes the individual to lose chunks 
of time. These individuals are not very talkative and 
have difficulty completing tasks and organizing so as 
to keep up with their assignments. As adults, they 
often miss deadlines and have great difficulty with 
time management skills. Interviewing spouses and 
gathering information from teachers can produce very 
helpful collateral data to support the diagnosis. Al- 
though most adults do not exhibit excessive motoric 
hyperactivity, they admit to fidgeting, chewing on 
pens or pencils, or thumping their desk continuously 
to help them stay on task. 

ADHD affects 3%-7% of school-age children 
(American Psychiatric Association, 1997b; Sadock & 
Sadock, 2003). Many studies have reported prevalence 
rates between 3.3% and 6.5% in girls and 5.8% and 
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17.1% in boys 4-17 years old (Cohen et al., 1993; Szat- 
mari, Offord, & Boyle, 1989). There is consistency in the 
ratio of boys to girls of 4:1 (American Psychiatric As- 
sociation, 1997b). Thirty to eighty percent of individu- 
als diagnosed with ADHD as children continue to meet 
criteria for the disorder as adolescents, and 65% into 
adulthood (Barkley, 1996; Weiss & Hechtman, 1993). 
Weiss and Hechtman reported that 30%-70% of adults 
who had ADHD as children admit to having at least one 
core ADHD symptom in adulthood. ADHD is thought to 
affect 1%-6% of adults (Sankaranarayanan, Puumala, & 
Kratochvil, 2006). A clinical example to support this 
finding involves a situation that is seen time and time 
again. 

Mr. T is a 33-year-old fireman who reports hav- 
ing had treatment for ADHD in the past. He has not 
required medications since he left college almost 10 
years ago. He has been able to function as a fireman, 
husband, and father without much difficulty. He now 
requests treatment because he was promoted to arson 
investigator. His new position requires attention to de- 
tail and timely reports, which led him to seek treatment 
again. Mr. T complains of daydreaming, doodling, and 
constantly fidgeting when trying to get his reports com- 
pleted. He enjoys going to the scenes but states that he 
often forgets details of his procedures, such as label- 
ing everything appropriately and making copies of all 
documents before submitting them. He states that he 
is easily distracted by the noisy office where he and 
many others have cubicles. Mr. T is eating and sleeping 
well and denies any symptoms of depression. His prior 
medication was Ritalin, but he states that he stopped 
taking it because he felt it changed his personality when 
he first started as a fireman—that is, he was too quiet. 
His son is currently treated for ADHD with Adderall XR 
and he agrees to take the same. After 3 months at the 
new position, Mr. T chooses to step down and return to 
his prior assignment as a fireman. He reports that the 
hassle of getting the reports done, even with the medica- 
tion, has been overwhelming and intolerable. His avoid- 
ance of difficult tasks, leading to procrastination as well 
as distractibility, daydreaming and doodling, hyperac- 
tivity (fidgetiness), and poor organization are all resid- 
ual symptoms of ADHD, which have prevented Mr. T 
from succeeding at his new position. Before returning 
to his original position, he tries Strattera but finally ad- 
mits he just does not want to take any medications on 
a daily basis and does not want the hassle of the inves- 
tigator position. 

Despite the suffering of so many patients with 
ADHD, the mere existence of ADHD remains contro- 
versial. Years of research support the genetic familial 


predisposition, with a higher concordance rate among 
monozygotic twins than among dizygotic twins (Sa- 
dock & Sadock, 2003). Parents of children with the dis- 
order often have the same symptoms as their children. 
The choice to treat is also greatly supported by the 
negative prognostic factors of untreated children, who 
experience a higher rate of substance abuse and delin- 
quent behaviors. Adults without treatment tend to be of 
low socioeconomic status, have difficulty maintaining 
employment and poorer parenting skills, and experi- 
ence feelings of demoralization and underachievement 
(American Psychiatric Association, 1997b). 

Treatment of pure ADHD without any comorbidity 
can be very simple. Unfortunately, over 50% of all indi- 
viduals with ADHD have some form of comorbidity, in- 
cluding learning disorders, mood and anxiety disorders, 
oppositional defiant disorder, and conduct disorders 
(American Psychiatric Association, 1997b). Evidence 
has shown that individual therapy, social skills groups, 
parenting skills classes, and educational and behavioral 
interventions all play a very important role in helping 
these individuals (Sadock & Sadock, 2003). As psychia- 
trists and mental health providers, we wear many hats 
and are responsible for serving as advocates for our pa- 
tients. Psychopharmacological interventions of choice 
include the stimulant medications, which are one of the 
most richly studied medications utilized in the field of 
medicine. Stimulants have a 75% -85% response rate in 
the treatment of children with ADHD if we include the 
first and second stimulant prescribed per person (Amer- 
ican Psychiatric Association, 1997b; Sadock & Sadock, 
2003). Most of the studies of ADHD treatment have 
been conducted with children and adolescents. More 
pharmaceutical companies are seeking FDA approval 
for the treatment of ADHD in adults (see Table 23.9). 
Once the diagnosis is confirmed, the patient—and fam- 
ily, as appropriate—is educated about ADHD and pro- 
vided with supportive channels and resources, such as 
information about and contact information for Children 
and Adults with Attention Deficit Hyperactivity Disor- 
der, educational alternatives, and treatment options, in- 
cluding medication options. During the evaluation, the 
clinician has a duty to inquire about the patient’s and/ 
or parents’ substance abuse history. Stimulants do have 
a high street value, and no clinician wants to risk sup- 
porting this type of activity. If suspected, the clinician 
can manage this by prescribing long-acting stimulant 
agents or non-stimulants. It is also important to under- 
stand the patient’s or parents’ attitudes, beliefs, and 
misconceptions about stimulants. Many parents believe 
the medication will make their children “zombies” or 
make them substance abusers. In such cases, it is im- 
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portant for the prescriber to educate the patient and his 
or her family. It is always interesting to discuss the ef- 
fect that stimulants have on someone with ADHD brain 
chemistry versus someone without ADHD brain chem- 
istry. That is, ADHD individuals do not get stimulated 
or excited by the orally or transdermally delivered medi- 
cation. In contradistinction, the opposite reaction of a 
calming or slowing of the individual occurs. The parent/ 
adult patient should then be reminded that this reac- 
tion does not support dependency and that the ADHD 
patient can take and miss dosages at will without any 
signs of withdrawal or cravings. We also explain the 
“zombie” effect as a mere side effect that occurs if the 
dosage is too high and not only calms the individual 
but sedates him or her. Families can be reassured that 
this is not the goal of the treatment or a tolerable side 
effect. However, if we lower the dose of the medication, 
the slowing or sedation will subside. Lastly, because of 
the recent FDA mandated black box warning, we must 
inquire about any cardiac symptoms or history of the 
child or the sudden death of a relative before the age 
of 40. Both are possible indicators of congenital cardiac 
abnormalities that place the patient at risk of sudden 
death with stimulant medications. Positive responses 
to the cardiac line of questions would indicate a need 
to order an electrocardiogram baseline reading and ob- 
tain cardiac clearance from the patient’s pediatrician. 
Recently, however, the AACAP Presidential Institute of 
Practical Pediatric Psychopharmacology recommended 
that every child should have a baseline EKG performed 
before the initial dose of stimulant medication is pre- 
scribed. However the AACAP (American Association of 
Child and Adolescent Psychiatry) and the APA (Ameri- 
can Pediatric Association) continue to review the impli- 
cations of this recommendation (Madaan, 2008). 
Regarding stimulants, there are two basic types uti- 
lized in the treatment of ADHD: methylphenidates and 
amphetamines, single and mixed compounds (see Table 
23.9). Very often, by the time individuals come to psy- 
chiatrists for treatment, they are desperate and at risk 
of either losing their jobs or being expelled from school. 
The urgency of the situation offers a prime opportu- 
nity for stimulant intervention and treatment. A quick 
warning here: avoid utilizing stimulants to confirm a 
diagnosis of ADHD, and never treat a patient with a 
stimulant unless you are 100% sure that the patient has 
ADHD. The convenience for patients in using stimu- 
lants is how quickly they are effective and patients do 
not need to reach a steady state to see the results. Thus, 
in treating patients, a rule of thumb is “Start low and go 
slow,” whether you are using the single isomer (short 
acting) or the dual isomer (long acting). It is important 


to ask the patient to pay attention to the duration of ac- 
tion in the first 3 days; otherwise, if patients and their 
teachers notice how fast the medication wears off, they 
conclude that it is ineffective, when actually titration is 
the reason. In other words, it is not unusual for parents 
and teachers to notice the abrupt change in the child’s 
behavior with the onset of stimulant medication, even if 
the duration is only 2-4 hours. However, by day 5, after 
suffering for the last 4-5 hours every day, teachers sum 
up their entire day by saying the medication does not 
work. Only when they are questioned specifically about 
various times of the day can this information become 
useful. It is also important to discuss side effects with 
patients and/or families. The side effects are the same 
for all stimulants (see Table 23.9). 

Non-stimulant treatments for ADHD include Strat- 
tera, Wellbutrin, and alpha agonists such as Tenex and 
clonidine. Strattera has been shown to be more effective 
than placebo in ADHD, and it is often used alone or in 
combination with low-dose stimulants. There is anec- 
dotal evidence that it is effective with ADHD inatten- 
tive type and with ADHD patients who also suffer from 
anxiety or mood lability (bipolar disorder and mood 
disorder not otherwise specified). In the latter group, 
Strattera is beneficial because it does not exacerbate the 
lability and mood swings in these individuals, as do the 
stimulants. However, it is very important to understand 
that Strattera can exacerbate a manic episode in bipolar 
children if the dosage is too high or if the child cycles 
into a manic episode. At such time, reducing or discon- 
tinuing Strattera can be helpful. Strattera has side ef- 
fects very similar to those experienced with stimulants, 
such as loss of appetite, sedation, mood lability, and 
GI upset or nausea. Nausea and sedation are the most 
common side effects and require a very slow titration, 
as tolerated by the individual. Monitoring of liver func- 
tion while the patient is on Strattera is also important, 
since there have been reports of elevated liver enzymes 
and hepatotoxicity. Strattera, unlike stimulants, must be 
taken daily to reach a steady state and become most ef- 
ficient. Adherence to the treatment schedule and dose is 
a must. Strattera is not a federally monitored scheduled 
medication, and it has no street value like the stimu- 
lants; thus refills by telephone can be authorized by the 
prescribing clinician. 

The use of Wellbutrin for the treatment of ADHD 
has been reported in the literature, but there are no re- 
ported double-blind, placebo-controlled studies (Con- 
ners et al., 1996). There is anecdotal evidence that it 
shows promise with inattentive-type ADHD and with 
individuals who suffer from both ADHD and a mild to 
moderate depressive episode. 
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ADHD and Psychopharmacological Options 


MECHANISM 
OF ACTION 


Methylphenidate 
compounds: 

Increases norepinephrine 
and dopamine action by 
blocking reuptake 


Enhance norepinephrine 
and dopamine action in 
the dorsolateral prefrontal 
cortex, to improve attention, 
concentration, executive 
function and wakefulness 


Enhance dopamine actions 
in basal ganglia to improve 
hyperactivity 


Enhance dopamine and 
NE in medial prefrontal 
cortex and hypothalamus 
which likely improves 
depression, fatigue and 
sleepiness 


BRAND NAME/ DOSE RANGE AND 
GENERIC NAME DOSE FORMS INDICATIONS 
Focalin, Focalin XR 2.5-20 mg/day ADHD 
methylphenidate (D) Narcolepsy 

Tablet: 2.5mg, 5mg, 10mg Treatment-resistant 

depression 

XR extended release 

capsule: 5mg, 10mg 

20mg 
Concerta, Metadate ADHD: up to 2mg/kg/ ADHD 


CD, Ritalin, Ritalin LA/ 
methylphenidate (D, L) 


day in children 

6 and older 

up to 60mg 

20-60 mg in adults 
Narcolepsy: 

20-60 mg in 2-3 
doses 


Narcolepsy (Metadate 
ER, Mehtylin ER, Ritalin, 
Ritalin SR) 

Treatment resistant 
depression 


Other Methylphenidate 
compounds: 
Daytrana patch 


Immediate release tablets: 
5mg, 10mg, 20 mg (Ritalin, 
methylin) 

Immediate release 
chewable tablets: 2.5 mg, 
5mg, 10mg 

Oral solution 5mg/ml, 
10mg/5 ml 

Older sustain release 
tablets: 10mg, 20mg, 
(Metadate ER, Methylin 
ER) 20mg (Ritalin SR) 


Newer sustained release 
capsules: 20mg, 30mg, 

40 mg, (Ritalin LA) 10mg, 
20mg, 30mg (Metadate CD) 


SIDE EFFECTS 


Insomnia, headache, 
exacerbation of tics, 
nervousness, irritability, 
tremor, overstimulation, 
dizziness, anorexia, nausea, 
abdominal pain, weight 
loss, can temporarily slow 
normal growth in children 
(controversial), Blurred 
vision 


Life-threatening side effects: 

Psychotic episodes, 
especially with parental 
abuse 

Seizures, palpitations, 
tachycardia, hypertension, 

Rare NMS 

Rare activation of 
hypomania, mania, 
or suicidal ideation 
(controversial) 

Cardiovascular adverse 
effects, sudden death in 
patients with preexisting 
cardiac structural 
abnormalities (congenital 
abnormalities) 
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Newer sustained release 
tablets: 18mg, 27 mg, 
36mg, 54mg (Concerta) 


Amphetamine compounds: 


Increases Norepinephrine 
(NE) and dopamine action 
by blocking reuptake, 


Enhance NE and 

dopamine action in the 
dorsolateral prefrontal 
cortex, to improve attention, 
concentration, executive 
function and wakefulness 


Enhance dopamine actions 
in basal ganglia to improve 
hyperactivity 


Enhance dopamine and 
NE in medial prefrontal 
cortex and hypothalamus 
which likely improves 
depression, fatigue and 
sleepiness 


Adderall, Adderall XR/ 
amphetamine (D, L) 


Narcolepsy: 5-60 mg/day 
in divided doses 

ADHD: 5-40 mg/day 
(divided dose for immediate 
release and am only dosing 
for extended release) 


ADHD in children 

from 6-17 

ADHD in adults (Adderall 
XR) Narcolepsy (Adderall) 
Treatment resistant 
depression 


Other compounds: 
Vyvanse capsules: 30mg, 
50mg, 70mg 


Immediate release 
tablets double scored: 
5mg, 7.5mg, 10mg, 
12.5mg, 15mg, 
20mg, 30mg 


ADHD in children 
from 3-16 
Narcolepsy 
Treatment 
resistant 
depression 


Dexedrine, Dexedrine 
spansules, Dextro stat/ 
amphetamine (D) 


Extended release tablet: 
5mg, 10mg, 15mg, 20mg, 
25mg, 30mg 


Narcolepsy: 5-60 mg/day 
in divided doses, once 
daily in am for spansules 


ADHD: 5-40 mg/day 
divided doses for tablet, 
once daily in am for 
spansules 


Insomnia, headache, 
exacerbation of tics, 
nervousness, irritability, 
tremor, overstimulation, 
dizziness, anorexia, nausea, 
dry mouth, constipation, 
diarrhea, weight loss, 

can temporarily slow 
normal growth in children 
(controversial), sexual 
dysfunction long-term 
(impotence, libido changes) 
but can also improve sexual 
dysfunction short-term 


Life threatening side effects: 

Psychotic episodes, 
especially with parental 
abuse 

Seizures, palpitations, 
tachycardia, hypertension, 

Rare activation of 
hypomania, mania 
or suicidal ideation 
(controversial) 

Cardiovascular adverse 
effects, sudden death in 
patients with preexisting 
cardiac structural 
abnormalities (congenital 
abnormalities 


Boosts Norepinephrine/ 
noradrenaline and 
possibly dopamine in 
prefrontal cortex 


Strattera/ atomoxetine 


0.5-1.2 mg/kg/day in 
children up to 70kg 
40-100 mg in adults 


ADHD in adults and 
children over 6 
Treatment resistant 
depression 


Sedation, fatigue, decreased 

appetite, increased heart rate 
(6-9 beats/minute), increased 
blood pressure (2-4 mmHg), 
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ADHD and Psychopharmacological Options (continued) 


MECHANISM BRAND NAME/ DOSE RANGE AND 


OF ACTION GENERIC NAME DOSE FORMS INDICATIONS 


Blocks NE reuptake Tip: Efficacy more likely 
pumps at 1.4-1.8 mg/kg/day 


Increases noradrenergic Capsule: 10 mg, 18 mg, 
neurotransmission 25mg, 40mg, 60mg, 
80mg, 100mg 


SIDE EFFECTS 


insomnia, dizziness, anxiety, 
agitation, irritability, 
aggression, dry mouth, 
constipation, nausea, 
vomiting, abdominal 

pain, dyspepsia, urinary 
hesitancy, urinary retention 
(older men), sweating, 
dysmenorrheal, sexual 
dysfunction (men: decreased 
libido, erectile disturbance, 
impotence, ejaculatory 
dysfunction, abnormal 
orgasm; women: decreased 
libido, abnormal orgasm) 


Life threatening side effects: 

Increased heart rate and 
hypertension 

Orthostatic hypotension 

Severe liver damage (rare) 

Hypomania and possible 
mania induction, rare 
suicidal ideation and 
behaviors 


Alpha 2 agonist Catapres/clonidine 0.2-0.6 mg/day in divided Hypertension 

doses ADHD 
Hypertension: stimulate Other Alpha 2 agonist In children: 0.05-0.3 mg/ Tourette’s syndrome, 
alpha 2 adrenergic used for ADHD: day substance withdrawal 
receptors in the brain (opiates and alcohol), 
stem: Tenex/guanficine Scored Tablet: 0.1 mg, Anxiety disorders (PTSD 
reduces sympathetic 0.2 mg, 0.3mg and social anxiety 
flow from CNS Topical: 7day patch disorder, 
decreases peripheral 0.1mg/24 hours, 0.2ng/ Clozapine induced 
and renal vascular 24 hours, 0.3 mg/24 hours hypersalivation 
resistance, heart rate Menapausal flashbacks 
and blood pressure 


Dry mouth, dizziness, 
constipation, sedation, 
weakness, fatigue, 
impotence, loss of libido, 
insomnia, headache, 
Major depression 
Dermatologic reactions 
especially with patch, 
hypotension, occasional 
syncope, tachycardia, 
nervousness, agitation, 
nausea, vomiting. 
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Interacts at imidazoline 
receptors 


Central actions on 
alpha 2 receptors in 
the CNS causing 
behavioral changes 
(exact mechanism 
unknown and 


Injection 100 mg/ml, Severe pain in cancer 
500 mg/ml patients in combination 
with opiates. 


Life threatening side effects: 
Sinus bradycardia, 
atrioventricular block, 
during withdrawal, 
hypertensive 
encephalopathy, 
cerebrovascular accidents 
and death (rare) 


speculative) 
See Table 23.1 for Wellbutrin SR 50-300 mg in divided ADHD 
details Wellbutrin XL doses (SR) 


150-300 mg (XL) 


Data for this table collected from Essential Psychopharmacology: The Prescriber’s Guide Revised and Updated Edition, by Stephen Stahl, 2006, New York: Cambridge University Press. (Original 


edition, 2005) 
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The alpha agonists have been used alone and as ad- 
juvant therapy to stimulant medications to help ADHD 
children and adolescents with hyperactivity, impulsivity, 
and aggression (Hunt, Arnsten, & Asbell, 1995; Hunt 
Minderaa, & Cohen, 1985). Because of the common 
symptom of insomnia in some ADHD children and ado- 
lescents, clonidine is also utilized for sleep. 

Again, the pure-ADHD patient is very simple to 
treat, and once an effective medication and dosage are 
found, minimal changes are needed, other than when 
the stimulant dosage has to be increased as the child 
experiences growth spurts. The majority of pure-ADHD 
children are treated by their pediatricians, although 
there may be a few seen in psychiatric practices. The 
majority of the patients with ADHD in psychiatric prac- 
tices are either adults with pure ADHD or children and 
adolescents with comorbidities (Sankaranarayanan 
et al., 2006). In the latter case the treatment can be- 
come very complex and difficult, and combinations of a 
variety of medications discussed in this chapter become 
medically necessary to treat, as per the additional di- 
agnosis. 


PSYCHOPHARMACOLOGICAL 
APPROACHES TO DEMENTIA 


The prevalence rates of dementia disorders vary ac- 
cording to different diagnostic systems. Prevalence is 
estimated to be 1.2% based on criteria from the ICD-9, 
3.1% based on the ICD-10’s criteria, 6.3% based on the 
DSM-III-R’s criteria, 9.6% based on the DSM-IV-TR’s cri- 
teria, and 7.4% based on “historical” criteria (Wancata, 
Borjesson-Hanson, Ostling, Sjogren, & Skoog, 2007). 

According to criteria for dementia disorders delin- 
eated by the DSM-IV-TR, dementia is a cognitive disor- 
der that involves multiple cognitive deficits that do not 
occur exclusively during the course of delirium (Ameri- 
can Psychiatric Association, 2000). In this category of 
disorders, memory impairment and at least one of the 
following occur, representing a decline from a previous 
level of functioning and impairment in role function: 
aphasia, apraxia, agnosia, or disturbed executive func- 
tioning. There are three major categories of dementia 
disorders: cortical, subcortical, and mixed-features 
dementia. 

Cortical dementias are classified as dementia of the 
Alzheimer’s type, Alzheimer’s disease, dementia due to 
Creutzfeldt-Jakob disease, and frontotemporal demen- 
tia (e.g., Pick’s disease). Clinically, features seen are 
prominent memory impairment, aphasia, agnosia, and 


apraxia. Dementia of the Alzheimer’s type is the most 
common form of dementia. Dementia of the Alzheim- 
er’s type is a clinical diagnosis with insidious onset and 
gradual steady progression of cognitive deficits. The di- 
agnosis of Alzheimer’s disease is only rendered after 
medical evaluation does not reveal other causes for the 
dementia symptoms. This can be validated by micro- 
scopic examination of neural tissue. There are many 
forms of frontotemporal dementia, including Pick’s dis- 
ease, progressive subcortical gliosis, and amyotrophic 
lateral sclerosis. This subcategory of dementia has an 
earlier age of onset, with evidence of executive dysfunc- 
tion, attention deficits, and personality changes with rel- 
atively spared memory and visuospatial functions. There 
are two types of Creutzfeldt-Jakob disease: (1) classic 
Creutzfeldt-Jakob disease, with early neurological signs 
and significant neuropsychiatric syndromes, is typically 
found in older individuals, and (2) variant Creutzfeldt- 
Jakob disease has delayed neurological signs with a 
longer clinical course and is found more commonly in 
younger adults. In both types of Creutzfeldt-Jakob dis- 
ease, the prognosis is fatal. 

Subcortical dementias are structurally and clinically 
distinct from cortical dementias. Individuals with sub- 
cortical dementias have less amnesia, agnosia, apha- 
sia, and apraxia and more emotional incontinence, 
cognitive slowing, executive dysfunction, personality 
change, and attentional dysfunction. Etiologies of sub- 
cortical dementias include HIV, Huntington’s disease, 
Parkinson’s disease, and multiple sclerosis. HIV demen- 
tia evolves clinically with early decreased psychomo- 
tor and information-processing speed, verbal memory, 
learning efficiency, and fine motor function and later 
cortical symptoms of decreased executive function, 
aphasia, apraxia, and agnosia (reports of up to 30% in 
HIV populations). In the course of Huntington’s disease, 
the triad of motor, cognitive, and psychiatric symptoms 
occurs. Up to 60% of Parkinson’s disease patients have 
dementia. This form of dementia has subcortical (bra- 
dyphrenia, apathy, poor retrieval memory, decreased 
verbal fluency, and attention deficits) and cortical ele- 
ments (executive dysfunction, visuospatial impairment, 
agnosia, anomia, aphasia, and apraxia) as these indi- 
viduals develop cortical Lewy bodies. When dementia 
is due to multiple sclerosis, there are deficits in atten- 
tion, memory, information-processing speed, learning, 
and executive functions. 

There are dementia disorders that have both corti- 
cal and subcortical characteristics: vascular dementia, 
Lewy body variant of Alzheimer’s dementia, and Lewy 
body dementia. Approximately 10% of the dementia 
disorders are reversible, including (1) structural central 


Clinical Psychopharmacology: Origins, Research, and Practices 669 


nervous system abnormalities (vascular dementia, head 
trauma, subdural hematoma, normal-pressure hydro- 
cephalus, multiple sclerosis), (2) psychiatric disorders 
with cognitive impairment that improves with treat- 
ment (major depression, substance dependence), (3) 
systematic and/or metabolic factors (hypothyroidism, 
hypercalcemia, hypoglycemia, thiamine, niacin, B12 
deficiency, renal failure, hepatic failure, medications), 
and (4) infectious diseases (HIV, central nervous system 
infection). 

The assessment of cognitive deficits and associated 
sequelae is an intricate process (American Psychiatric 
Association, 2007a). Dissimilar to evaluation strate- 
gies employed with other neuropsychiatric conditions, 
these assessments are usually more extensive and span 
multiple disciplines. Clinical history and mental status 
examinations, physical examinations, neuroimaging, 
laboratory data, neuropsychiatric testing, and collateral 
information from family members, caretakers, and pri- 
mary care providers are all integral parts of this process. 
Clinicians must be attuned to elucidating the etiology 
and staging of dementia disorders. In addition to stag- 
ing, the clinician must assess for comorbidities that are 
frequently associated with dementia, which include 
mood, sleep, and psychotic disorders. Differential di- 
agnostic challenges include differentiation between de- 
lirium, amnestic disorders, mental retardation, mood 
disorders, substance use disorders, and psychotic dis- 
orders. 

The psychiatric management of patients with de- 
mentia requires a multidisciplinary approach that is tai- 
lored to the stage of the dementia and neuropsychiatric 
presentation (American Psychiatric Association, 20074). 
Psychosocial interventions are essential in the stabiliza- 
tion and treatment of these patients. Partnering with the 
family and/or caretakers, providing psychoeducation, 
and discussing safety issues such as provisions for falls, 
wandering, and driving. are ongoing in the treatment 
process. Other nonpharmacologic interventions are ad- 
dressed in another section. Psychopharmacologic treat- 
ment in the geriatric population is very complex and 
requires knowledge of (1) the impact of aging on the 
absorption, distribution, metabolism, and elimination 
of certain medications; (2) potential sensitivity to side 
effects in the elderly (anticholinergic effects, orthostatic 
hypotension, sedation, parkinsonism, and extrapyrami- 
dal side effects); and (3) the treatment of concomitant 
medical illnesses and drug-drug interactions. There are 
very specific areas where the utilization of pharmaco- 
therapy in patients with dementia disorders has proved 
effective. Effective pharmacologic treatments for cogni- 
tive symptoms, psychosis, agitation, delirium, depres- 


sion, and sleep disturbances have been reported in the 
literature. 

Cholinesterase inhibitors such as _ tetrahydroam- 
inoacridine (tacrine), donepezil (Aricept), galantamine 
(Reminyl, Razadyne), and rivastigmine (Exelon) are 
all efficacious in improving cognition and psychotic 
symptoms associated with dementia of the Alzheimer’s 
type and dementia of Parkinson’s disease (Schatzberg 
et al., 2007). Although cholinesterase inhibitors are the 
mainstay in the treatment of cognitive symptoms, other 
agents have also been used. Memantine is a noncom- 
petitive NMDA antagonist, and selegiline is a monoam- 
ine oxidase inhibitor; these agents are second line in 
the armamentarium for dementia disorders (Schatzberg 
et al., 2007). Antioxidants (alpha-tocopherol) have been 
shown to be protective in slowing decline in patients 
with moderate Alzheimer’s dementia (Bourgeois et al., 
2007) and ergoloid mesylates may be beneficial to vas- 
cular dementia patients (Kennard, 2006). 

To manage psychosis and agitation, clinicians must 
ascertain if the agitation is originating from physical 
discomfort, depression, delirium, or sleep deprivation. 
Once it has been established that there is no underly- 
ing physical or psychiatric illness precipitating the agi- 
tation or psychotic symptoms, there are pharmacologic 
and nonpharmacologic options to consider. From the 
pharmacologic perspective, a clinician can optimize 
cholinesterase inhibitors and/or the judicious use of 
antipsychotic, anxiolytic, anticonvulsant, antihyper- 
tensive, hypnotic, and melatonin therapies for target 
symptoms. Many of these medications are used even 
though they do not have approval from the FDA, and 
all of the antipsychotic agents carry a black box warn- 
ing for cerebrovascular accidents in elderly patients 
(Leigh-Pemberton et al., 2006; see Table 23.3a and 
Table 23.3b). In instances where medication manage- 
ment of psychosis and/or depression is not possible 
given medical circumstance, electroconvulsive therapy 
is a viable option. The medical and behavioral fragility 
of patients with dementia warrants close collaboration 
between medical personnel, psychiatrists, and other 
mental health providers to ensure safe and effective 
stabilization and treatment. 


PSYCHOPHARMACOLOGICAL 
APPROACHES TO PERSONALITY 
DISORDERS 


Personality disorders have been described as an “en- 
during subjective experience and behavior that deviates 
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from cultural standards, [that] are rigidly pervasive, 
have an onset in adolescence or early adulthood, are 
stable through time, and lead to unhappiness and im- 
pairment” (Sadock & Sadock,2003, p. 800). Ten distinct 
disorders have been identified (see Table 23.10), and 
they are stratified into three clusters (Clusters A, B, and 
C) based on shared features (Zanni, 2007). Classifica- 
tions in future editions of the DSM may not utilize these 
same delineation patterns because these clusters have 
not been consistently validated from a research perspec- 
tive (American Psychiatric Association, 2000). 

Two recent studies report the overall prevalence 
of personality disorders to be 9.1% (Lenzenweger, 
Lane, Loranger, & Kessler, 2007) and 14.79% (Grant, 
Hasin, Stintson, Dawson, Chou, Ruan, & Pickering, 
2004). Cluster C (avoidant, dependent, and obsessive- 
compulsive disorders) is reported to have a prevalence 
rate of 6%, while cluster B (antisocial, borderline, 
histrionic, and narcissistic personality disorders) has 
a prevalence rate of 1.5%, and cluster A (paranoid, 


schizoid, and schizotypal personality disorders) 5.7% 
(Lenzenweger et al., 2007). At 7.88%, obsessive-com- 
pulsive personality disorder has the highest prevalence 
rate of any personality disorder, according to Grant 
et al’s study (2004). Borderline personality disorder 
has a significant amount of associated disability and 
impaired function. The prevalence rate of this person- 
ality disorder is 5.9% and is equal in males and fe- 
males (Grant et al., 2008). 

Previously, etiologies of personality disorders were 
thought to be explained solely by psychological theo- 
ries. Currently, a theory that involves a more complex 
interaction between genetic and environmental factors 
and their contributions to the regulation of perception, 
cognition, affect, and impulse exists (Howland, 2007; 
Soloff, 2000). In support of this theory, neuroimaging 
studies of patients with borderline personality disorder 
have shown the presence of structural and functional 
variations when compared to the general population. 
(Oldham, 2005, ). With the increasing knowledge base 


Diagnostic Categories with Common Pharmacotherapy Treatment Strategies 


CLUSTER A 


CLUSTER B 


CLUSTER C 


Paranoid personality disorder 


Antisocial personality disorder 


Avoidant personality disorder 


Valium Psychostimulants B-adrenergic antagonist 
Haldol Tegretol or Depakote if EEG abnormal SSRI antidepressants 
Orap B-adrenergic antagonist for aggression 


Schizoid personality disorder 


Antidepressant Antipsychotics 
Antipsychotic SSRI Antidepressant 
Psychostimulants Benzodiazipines 


Borderline personality disorder 


Dependent personality disorder 


Imipramine 
SSRI antidepressants 
Benzodiazipines 


Anticonvulsant mood stabilizers 


Schizotypal personality disorder 


Antipsychotic Lithium 


Antidepressant when indicated 


Histrionic personality disorder 


OC personality disorder 


Klonopin 
Benzodiazipine with an anticonvulsant 


by depression 


Antidepressants 


Narcissistic personality disorder 


mood stabilizer 
Clomipramine 
Prozac 


From Synopsis of Psychiatry: Behavioral Sciences/Clinical Psychiatry (9th ed.), by B. J. Sadock & V. A. Sadock, 2003. Philadelphia: Lippincott Williams and Wilkins. 
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of the neurotransmitters’ possible roles in the dimen- 
sions of personality disorders, psychopharmacologic re- 
search and treatment have increased (Soloff, 2000). 

Diagnosing a personality disorder requires care- 
ful history gathering, collateral information whenever 
possible, and following an individual longitudinally in 
the clinical setting. These disorders require demonstra- 
tion of long-term patterns of maladaptive functioning 
in various domains. Developmental considerations are 
also important during the assessment phase. According 
to the DSM, traits of a personality disorder may appear 
in childhood but not persist into adulthood. Moreover, 
there are developmental parameters regarding the di- 
agnosis of personality disorders. For example, symp- 
toms suggestive of a personality disorder that occur 
prior to adulthood must exist for at least 12 months, 
with the exception of antisocial personality disorder. 
Antisocial personality disorder cannot be diagnosed in 
individuals under the age of 18 (American Psychiatric 
Association, 2000). In addition to developmental fac- 
tors, a person’s ethnic and cultural factors must also be 
considered during diagnosis. Within the context of as- 
sessment, cultural practices and challenges associated 
with acculturation require clinicians to seek expertise, 
if needed, from professionals who are knowledgeable 
about the individual’s social, cultural, and religious 
background. 

To assist with diagnosis, psychometric instruments 
can be helpful. The Minnesota Mulitphasic Minnesota 
Personality Inventory (Butcher, Altis, & Hahn, 2004) 
and the SCID-II (First, Spitzer, Gibbon, & Williams, 
1997) are examples of diagnostic instruments that can 
assist with an evaluation for a personality disorder. 

Treatment and management strategies for patients 
with personality disorders necessitate a multidisci- 
plinary approach that is tailored to the specific disorder. 
Evidence-based treatment consists of various types of 
psychotherapies and the use of pharmacotherapy as an 
adjunctive option. The majority of the pharmacother- 
apy trials have been focused on the treatment of bor- 
derline personality disorder (Soloff, 2000). Impulsive 
aggression and affective instability are core symptoms 
of borderline personality disorder that have proved re- 
sponsive to pharmacotherapy (Hollander, Swann, Coc- 
caro, Jiang, & Smith, 2005; Koenigsberg et al., 2001). 
Other personality disorders in which aggression and 
impulsivity are prominent, such as the remaining Clus- 
ter B personality disorders, have also demonstrated 
improvement with pharmacotherapy agents that have 
mood-stabilizing properties (see Table 23.2). In addi- 
tion, individuals with schizotypal personality disorder 
have clinically improved with typical and atypical an- 


tipsychotic medication (Koenigsberg Reynolds, & Good- 
man, 2003; Schatzberg et al., 2007). 


PSYCHOPHARMACOLOGICAL 
APPROACHES TO SUBSTANCE 
ABUSE DISORDERS 


Substance-related disorders are a constellation of dis- 
turbances associated with toxic exposure, medica- 
tion side effects, and the ingestion of a drug of abuse 
(American Psychiatric Association, 2000). The life- 
time prevalence for substance use disorder is 14.6%, 
with the age of onset at 20 years of age (Kessler et al., 
2005). The DSM-IV-TR stratifies these disorders into 
two categories: (1) substance use disorders (substance 
dependence and substance abuse) and (2) substance- 
induced disorders (substance intoxication, substance 
withdrawal, substance-induced delirium, substance- 
induced persisting dementia, substance-induced per- 
sisting amnestic disorder, substance-induced psychotic 
disorder, substance-induced mood disorder, substance- 
induced anxiety disorder, substance-induced sexual 
dysfunction, and substance-induced sleep disorder). 
Substance-related disorders are often comorbid with 
other psychiatric disturbances. Here we will address 
the pharmacologic treatment of abuse of the following 
substances: nicotine, alcohol, sedatives, opioids, am- 
phetamines, and cocaine. 

In addition to a comprehensive medical evaluation, 
clinicians are charged with gathering historical informa- 
tion from the patient and, if consent is obtained, col- 
lateral sources. During the psychiatric evaluation, the 
psychiatrist has a duty to explore for potential comorbid 
psychiatric disturbances and inquire about current and 
previous mental health and substance disorder treat- 
ments. The individual’s current and previous substance 
use and the effects on psychosocial, behavioral, cogni- 
tive, and physiological functioning are essential domains 
to assess (America Psychiatric Association, 2006). 

During the psychiatric evaluation, the psychiatrist 
screens for the 11 classes of substances listed in the 
DSM-IV-TR: nicotine, alcohol, sedatives (hypnotics or 
anxiolytics), opioids, amphetamines (sympathomimet- 
ics), cocaine, cannabis, hallucinogens, inhalants, phen- 
cyclidine, and caffeine. From a diagnostic standpoint, 
the distinction between dependence and abuse involves 
to two specific criteria: tolerance and withdrawal, which 
are present in dependence but not in abuse. In both 
disorders, individuals demonstrate a maladaptive pat- 
tern of substance use over a 12-month period that has 
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led to impairment in daily functioning. Hallucinogens, 
inhalants, and cannabis result in only minor physical 
dependence; therefore users of these substances do not 
experience withdrawal symptoms (Schatzberg et al., 
2007). However, they still experience considerable func- 
tional impairment. Other drugs, such as nicotine, have 
less functional impairment but lead to significant physi- 
cal dependence. 

The FDA has approved several pharmacologic treat- 
ment options for nicotine dependence. First-line drug 
therapies consist of: (1) the nicotine replacement thera- 
pies, (2) bupropion, and (3)varenicline (America Psy- 
chiatric Association, 2006; Connery & Kleber, 2007). 
The five smoking cessation agents classified as nico- 
tine replacement therapies provide nicotine in gum, 
patch, spray, lozenger, and inhaler forms. Varenicline 
is the latest FDA-approved medication for cessation of 
smoking. Varenicline has selective partial agonist activ- 
ity at the neuronal nicotinic acetylcholine receptor; it 
prevents dopaminergic activation produced by smok- 
ing and diminishes nicotine craving and withdrawal 
symptoms (Coe et al., 2005; Connery & Kleber, 2007; 
Rollema et al., 2007). Second-line medications used to 
promote smoking cessation are clonidine, which de- 
creases sympathetic activity in the locus coeruleus of 
the brain abating withdrawal symptoms (Sadock & Sa- 
dock, 2003). Nortriptyline also appears to be effective 
for smoking cession, but the mechanism of action is not 
clear (Sadock & Sadock, 2003). 

The psychiatric management of alcohol depen- 
dence begins with monitoring for alcohol withdrawal. 
Symptoms of alcohol withdrawal can occur 4-12 hours 
after alcohol intake is either reduced or ceased. The 
withdrawal phase is usually resolved after 4-5 days. 
During this time frame, an individual who is alcohol 
dependent may develop delirium, seizures, psychotic 
symptoms, and hemodynamic instability. This portion 
of the treatment phase necessitates careful medical 
observation and treatment in conjunction with psychi- 
atric management. Hydration is provided to prevent 
dehydration, which is exacerbated by diaphoresis and 
fever associated with withdrawal delirium (Sadock & 
Sadock, 2003). Thiamine is given as well to prevent the 
development of Wernicke-Korsakoff syndrome, which 
results from thiamine deficiency from malnutrition or 
malabsorption (Sadock & Sadock, 2003). To improve 
the homeostasis of the individual’s central nervous 
system, numerous treatment options can be utilized 
during the withdrawal period. These include benzo- 
diazepines, anticonvulsants, and clonidine. Diazepam 
and chlordiazepoxide, longer-acting benzodiazepines, 
are more commonly used for alcohol detoxification. 


Lorazepam and oxazepam, the intermediate benzodi- 
azepines, are less of a risk for accumulation and over- 
dose in patients who suffer from hepatic complications 
(Bourgeois et al., 2007). Antipsychotics are used to 
treat agitation and impaired reality testing in this pa- 
tient population. After the alcohol withdrawal phase, 
clinicians can use specific medications in the mainte- 
nance phase of alcohol dependence treatment. For ex- 
ample, disulfiram, naltrexone (oral and intramuscular 
formulations), and acamprosate are FDA approved and 
are evidence-based treatment options that help prevent 
alcohol relapse. Ondansetron is used clinically too but 
is not FDA approved (Mann, 2004). 

Similar to alcohol, other sedatives and hypnotics 
also carry the risk of physical and psychological de- 
pendence. These medications are all cross-tolerant and 
have the same pharmacological effect. They include 
barbiturates, benzodiazepines, and glutethimide and 
methaqualone (Schatzberg et al., 2007). The onset of 
the withdrawal phase varies based upon the half-lives 
of the agents and can range from 12-16 hours up to 
5 days. Grand mal seizures can occur 1-3 days after 
use of a shorter-acting agent and up to 5-10 days after 
use of a longer-acting agent. Approximately 50% of pa- 
tients who have grand mal seizures are at risk of de- 
veloping delirium with psychotic symptoms. Once the 
clinical course has advanced to delirium, withdrawal 
from the substance can result in death. This is particu- 
larly true when the sedative in question is a barbiturate. 
The pharmacological management for benzodiazepine 
intoxication reversal is the FDA-approved flumazenil. 
Withdrawal from sedatives is managed pharmacologi- 
cally by the use of longer-acting sedatives (e.g., diaz- 
epam, chlordiazepoxide, phenobarbital), which are 
gradually tapered as the signs and symptoms of with- 
drawal resolve (Bourgeois et al., 2007). Strategies for 
the maintenance treatment of individuals who have 
traversed through the withdrawal phase are not well 
delineated. The strategy of substituting clonazepam 
for shorter-acting agents has been debated in the lit- 
erature due to clonazepam’s risk of dependence (Galp- 
ern, Lumpkin, Greenblatt, & Shader, 1991; Schatzberg 
et al., 2007). Pregabalin is a neuromodulator that has 
shown favorable preliminary results in the successful 
treatment of benzodiazepine dependence (Oulis et al., 
2008). 

The class of opiates is inclusive of legally pre- 
scribed medications and illicit drugs. Withdrawal 
symptoms can begin as early as 6 hours after cessation 
of heroin or other shorter-acting opiates. Sympathetic 
nervous system responses can occur approximately 24 
hours after abstinence and resolve within 10 days. With 
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the exception of opiate overdose, the untreated opiate 
withdrawal phase does not carry the same medical risk 
as alcohol withdrawal. In the case of opiate overdose, 
respiratory function must be supported and naloxone 
should be given to reverse opioid intoxication. Metha- 
done, clonidine, buprenorphine (mixed opiate agonist- 
antagonist), naltrexone, and naloxone are used for the 
psychiatric management of opiate withdrawal (Kosten, 
Kleber, & Morgan, 1989; Schatzberg et al., 2007; Um- 
bricht, Montoya, Hoover, Demuth, Chiang, & Preston, 
1999). Once the opiate withdrawal phase has passed, 
maintenance therapeutic options can be introduced to 
reduce the likelihood of relapse. Methadone daily main- 
tenance has been the mainstay for opiate dependence 
for decades. LAAM (levo-alpha-acetylmethadol) is a 
longer-acting compound than methadone and is taken 
3 times weekly. Naltrexone and naloxone are both opi- 
ate antagonists. They can both be given to block opiate 
receptors, which eliminates the euphoric effects of opi- 
ates. Naltrexone is the better option of the two for clini- 
cal use. Naloxone is not as potent orally and is shorter 
acting. A combination formulation of buprenorphine 
and naloxone (Suboxone) has also been approved by 
the FDA and used for maintenance treatment of opiate 
addiction. 

Amphetamine and cocaine have similar properties 
and are classified as stimulants. In cocaine and am- 
phetamine intoxication, individuals may experience au- 
tonomic hyperarousal with hypertension, tachycardia, 
agitation, seizures, and perceptual disturbances. The 
intoxication phase may require treatment of medical 
and psychiatric symptoms. Stimulant withdrawal symp- 
toms are generally self-limited. Depressive symptoms 
may appear or increase during the withdrawal phase, 
which may last anywhere from weeks to months. This 
condition requires psychiatric monitoring. Many phar- 
macologic agents have been utilized during this phase 
without proved efficacy. At present, there are no FDA- 
approved pharmacotherapy options for the treatment 
of either cocaine or amphetamine dependence. Regard- 
ing maintenance treatment of cocaine dependence, the 
agents being utilized include disulfiram, topiramate, 
and modafinil (American Psychiatric Association, 
2006). In individuals who were being treated for opiate 
dependence with methadone, bupropion with contin- 
gency management improved clinical outcomes in the 
treatment of cocaine dependence (Poling et al., 2006). 
Tiagabine and baclofen both demonstrated therapeutic 
efficacy over placebo in the treatment of cocaine depen- 
dence (Gonzalez et al., 2007; Shoptaw, Yang, Rotheram- 
Fuller, Hsieh, Kintaudi, Charuvastra, & Ling, 2003). 
A limited number of studies have shown the efficacy of 


disulfiram for cocaine dependence, and other medica- 
tions (e.g., ecopipam and citicoline) are being investi- 
gated (O’Leary & Weiss, 2000; Petrakis, Carroll, Nich, 
Gordon, McCance, Frankforter, & Rounsaville, 2000; 
Schatzberg et al., 2007). 

In summary, we are still in the early stages of de- 
veloping pharmacological treatments for substance 
abuse and have made more inroads in the treatment 
of the acute withdrawal phase than in the maintenance 
phase. 


SPECIAL ISSUES 


In addition to the information in this chapter regarding 
medications and their indications, dosing, and side ef- 
fects, there are other areas of concern that must be ad- 
dressed before and during pharmacological treatment. 


Geriatric Psychopharmacology 


Treatment of geriatric patients can prove to be tedious 
and difficult. Before medications are chosen, it is im- 
portant to complete a medical/psychiatric evaluation. 
A list of medical conditions and medications can be 
very useful and help to avoid untoward drug-drug in- 
teractions. Elderly patients experience changes in their 
level of absorption, distribution, enzyme production, 
and medication elimination (Kompoliti & Goetz, 1998). 
These physiological changes require smaller doses to 
acquire the desired treatment goal than those given to 
the general adult population. Side effects must also be 
monitored closely because of polypharmacy due to as- 
sociated medical conditions. Some side effects that are 
minor in adults may be major in the elderly because 
of their difficulty tolerating mental status changes and 
electrolyte imbalances. 


Child and Adolescent Psychopharmacology 


Psychopharmacology with children and adolescents is 
equally complicated. Once the assessment is complete 
and target symptoms have been identified, a medication 
is chosen. Education regarding expectations, targeted 
symptoms, duration of treatment, and potential side ef- 
fects is essential before parents consent to medications. 
Most children have a faster drug metabolism than adults 
because they have greater hepatic capacity, more glom- 
erular filtration, and less fatty tissue (Sadock & Sadock, 
2003). This means that medications and their metabo- 
lites are eliminated faster. This rapid metabolism may 
shorten the half-life of medications in children. As a 
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result, we typically start low and slowly increase. Daily 
dosing may need to be divided into 2-3 doses per day 
to maintain therapeutic blood levels. 


Cultural Psychopharmacology 


Studies have consistently shown that different ethnic 
populations respond differently to psychopharmacolog- 
ical interventions; this is referred to as ethnopsychop- 
harmacology. This becomes an issue for members of 
certain races, who may be characterized as either ultra- 
rapid metabolizers or very slow metabolizers (Lim, 
2006). 


Medical Conditions 
and Psychopharmacology 


Another important issue is the patient’s medical condi- 
tion. Hepatic and renal insufficiency can greatly impair 
the patient’s ability to breakdown and eliminate me- 
tabolites, thus placing the patient at high risk of toxic- 
ity. Thus in addition to familiarizing oneself with the 
desired affects of medications, it is very important to 
educate patients about the adverse and toxic effects of 
medications, especially medically challenged patients. 
A more sensitive area of treatment with medication is 
pregnancy and breast-feeding. The goal is usually to re- 
move all psychotropic medications; however, there are 
times when the benefits outweigh the risks and some 
form of medication is indicated. 


CONCLUSION 


Psychopharmacology is taught during medical school; 
however, this is a subject that is never mastered and re- 
quires constant reading, continuing education, ongoing 
research, and collaboration with peers so the clinician 
can remain abreast of new discoveries and updates. We 
often refer to the field as “the art of medicine,” which 
is a good description of the tedious process of trying to 
find the exact medication, exact dose, and exact com- 
bination needed for each patient based on his or her 
specific condition, metabolism, genetics, and potential 
to adhere to recommendations. Because psychotropic 
medications are considered mind-altering medications 
and some of our patients present with poor judgment 
and insight, it is essential that we help patients be in- 
formed so that they can autonomously make a choice 
about proceeding with treatment options, which may 
include psychopharmacology. 
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Hypnosis is a term derived from the Greek word mean- 
ing “sleep.” Long before it was used in medicine, it was 
practiced by the Druids, the Celts, and the Egyptians, 
who built temples specifically for relaxation and heal- 
ing. The American Psychological Association defines 
hypnosis as “a social interaction in which one person, 
designated the subject, responds to suggestions offered 
by another person, designated the hypnotist, for experi- 
ences involving alterations in perception, memory and 
voluntary action” (Kihlstrom, 1985, p. 385). Hopefully, 
this is for the sake of some change the patient desires. 
Hypnosis is also a formalized pathway into a trance or 
dissociation, and hypnotherapy involves a programmed 
trance for therapeutic purposes. It can bypass or lower 
the critical thinking filters of the cognitive mind in 
order to access unconscious processes, possibly those 
involving alterations in perception, memory and volun- 
tary action, and creating a condition of heightened sug- 
gestibility. Trance occurs naturally to most of us when 
we become fully absorbed in a task to the exclusion of 
whatever else is occurring, when we focus intently on 
just one aspect of an experience, and when we dissoci- 
ate from an experience to the point of losing track of 
whatever else we are doing, for example, forgetting to 
monitor what we are snacking on when we watch tele- 
vision, or losing track of time during an activity. 

The conscious mind includes cognitive processing, 
awareness, concentration, and critical thinking skills. 
The unconscious mind is always working, storing and 
holding information in short- and long-term memory. 


Jeanne Taylor Hernandez 


With the conscious and unconscious minds working to- 
gether, you can be aware of many things at once. Con- 
siderable movement is generated by the unconscious 
mind without much thought—your heart beats, you 
breathe, you have a strong set of survival skills, you 
scratch an itch, you have knee-jerk reactions and hab- 
its. Wearing your heart on your sleeve indicates what 
is going on in your unconscious mind and is not being 
shielded by your conscious mind. Deeper processes in 
the unconscious mind define who you uniquely are— 
your spiritual self, your personality, or your soul. We 
might say that your conscious mind consists of aware- 
ness, cognitive skills, and recall of memories, and your 
unconscious mind is in charge of everything else, in- 
cluding basic physiological functioning. As permanent 
as your spiritual or core self might be, your unconscious 
mind is infinitely adaptive, potentially with both posi- 
tive and negative outcomes, whereas your conscious 
mind may have to wade through reasoning processes 
and habits to make changes. Therein lies the potential 
value of hypnotherapy. 

Formal hypnosis depends upon dissociation (dis- 
association) from normal thought processes and aware- 
ness, and a relative shift to the unconscious mind. 
During that dissociation, the patient may distort time, 
accentuate only one part of an experience, or see a situ- 
ation in a completely different light. Such dissociation 
may occur during either trauma or trance. 

During therapeutic trance, the patient may shut off 
pain or influence healing, immune functions, heart rate, 
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blood flow, and autoimmune responses not commonly 
accessed in normal consciousness. Actually, the hypno- 
tist or hypnotherapist is merely guiding the patient to 
self-hypnosis. Unless the state is induced with psycho- 
active substances, the patient is the one who suspends 
vigilance, and his or her ability to do so is likely to 
depend upon the relationship that he or she has with 
the hypnotist; the skill of the hypnotist inducing the 
trance; the safety of the situation and environment; the 
patient’s level of hypnotizability, expectancy that he or 
she will receive benefit and relief, and his or her desire 
or need for the trance (pain itself could put the patient 
into a trance state); and the patient’s past experience 
with trances, ranging from dissociative disorders to 
meditation to past hypnosis training. 


HISTORY OF HYPNOSIS 


The first use of hypnosis in modern times was medi- 
cal. Physician Franz Mesmer (1734-1815) was inter- 
ested in the effect of physical energy and magnetism 
on the body and spirit. He placed his patients in a tub 
of iron filings and, with wide sweeps of his arm, made 
“passes” up and down the patients’ bodies. The suc- 
cess of the practice, termed mesmerism, was attributed 
to animal magnetism; however, the benefits were prob- 
ably due to the hypnotic effect of his arm-waving rit- 
ual. Practical uses of mesmerism were discussed in the 
1800s by Oliver Lodge in the United States and by the 
French Academy of Medicine. James Braid (1795-1860) 
in Scotland coined the word “hypnosis” in 1843, think- 
ing that it might be a stage of sleep that influenced the 
nervous system, and distinguishing it from the state of 
mental concentration. Braid concluded that the use of 
hypnotic suggestion itself diverted patients away from 
critical thinking and led them into trance. Ivan Pavlov, 
in the early 1900s, viewed hypnosis as an incomplete 
sleep state that allowed patients to mentally separate 
themselves from their surroundings. 

Surgeon John Esdaile (1808-1859) began using 
trance inductions while doing surgery in India when 
there were no other anesthetics available; he found his 
hypnotized patients to have increased resistance to in- 
fection, greater comfort, and quicker recovery times. 
The School of Hypnotic Study in Nancy, France, theo- 
rized that trances were normal phenomena. Neurolo- 
gist Jean-Martin Charcot (1825-1893) saw hypnosis not 
only as a treatment for hysteria, which was a common 
diagnosis at the time, but also as part of the hysteria 
process. Current brain research shows all the above to 
be valid. Psychiatrist Pierre Janet (1849-1947) intro- 


duced the notion of dissociation as a split from cogni- 
tive consciousness, which he saw as sometimes normal 
and sometimes related to emotional disorders. Psychia- 
trist Sigmund Freud (1856-1939) heightened attention 
to hypnosis through his use of it to access the uncon- 
scious mind and its memories. 

There was a long period of disinterest in hypno- 
sis from the mid-1840s to the 1950s, in part because 
Freud stopped using it as a therapeutic vehicle, but 
even more so due to the introduction of chloroform 
and ether, which were quicker, easier, and more pre- 
dictable anesthetics for surgery. In the 1950s, psychol- 
ogist Clark Hull (1933/2002) reviewed its uses, one of 
which was as a means to explore the inner workings 
of the mind. Psychiatrist Milton Erickson began study- 
ing the mechanisms of therapeutic trances as well as 
trances used in indigenous cultures. Erickson has been 
revered for his understanding of the unconscious mind 
and how to access it for pain relief and psychothera- 
peutic gain. The Society for Clinical and Experimen- 
tal Hypnosis was founded in 1949, and the American 
Society of Clinical Hypnosis in 1957. Hypnosis was 
endorsed by both the American Psychological Asso- 
ciation and the American Medical Association in the 
late 1950s. The British Medical Association in 1958 
endorsed its use as an anesthetic in certain surgical 
situations. 

Again, hypnosis is rarely therapy itself but is rather 
a vehicle for therapy or for facilitating change, particu- 
larly where the conscious mind would otherwise be in 
the way (see Table 24.1). The list of conditions where 
hypnosis should not be used in therapy is far shorter 
than that of conditions where it may be effectively 
used. In fact, There are few conditions for which self- 
hypnosis would not be useful, at least adjunctively; it is 
even used by athletes and performers in a split state of 
consciousness, when they are aware of their surround- 
ings and working in trance with both mind and body. 
There are situations when the use of hypnosis alone 
is powerful, such as helping someone relax deeply, or 
diverting a person’s focus from a situation (as in sur- 
gery). Speaking with hypnotic tones and phrasing can 
potentially soothe babies, pets, and those who speak a 
different language, if soothing is the goal. 


CENTRAL MECHANISMS 


Central Mechanisms of Hypnosis 


Hypnosis has been theorized to be magical, energy re- 
lated, sleep related (by Braid and Pavlov), psychoso- 


Common Applications 
of Hypnosis 


Psychotherapy Uses 
Ego strengthening 
Self-confidence 
Anxiety 

Depression 

Problem solving 
Accessing memories 
Changing self-image 
Marriage therapy 
Stress reduction 


Smoking cessation 
Eating disorders 
Writer’s block 
Performance enhancement 
Performance anxiety 
Public speaking fear 
Social phobias 

Fear of flying 

Muscle relaxation 
Coping techniques Assertiveness training 
Sexual dysfunction Positive thinking 

Tics Behavior change 
Habit change 


Medical Uses 


Dental procedures Analgesia/anesthesia 
Gagging during procedures 
Bruxism Colonoscopies 
Headaches Blood drawing 

Burns Gynecological procedures 
Hypertension Allergies 


Palliative care 
Chronic pain 
Chronic disease 


Nausea and emesis 
Skin rashes and warts 
Bone growth 


Preoperative preparation management 
Post-operative pain and Immune and autoimmune 
recuperation disorders 


matic, pathological (by Charcot), dissociative (Bowers, 
1992; Hilgard, 1965; Janet, 1910), and the consequence 
of normal suggestibility (Bernheim, 1884/1963)—all 
of which are somewhat true. Some have thought that 
the hypnotic response was a function of the positive 
expectation of the magnets used by Mesmer and Er- 
ickson’s positive orientation, which involved enhance- 
ment of the patient’s self-esteem and competency; this 
is also somewhat true. Many recognized the role of the 
unconscious mind in psychosomatic symptom forma- 
tion and began to see that some people were more eas- 
ily hypnotized than others and that these same people 
more often developed psychosomatic symptoms. Re- 
cent studies indicate that there is in fact something 
of a link between the two (DuHamel, Difede, Foley, & 
Greenleaf, 2002; Roelofs, Hoogduin, & Keijsers, 2002; 
Younger, Rossetti, Borckardt, Smith, Tasso, & Nash, 
2007). 
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How does all this happen? The introduction of PET 
scans, functional fMRIs, and measurement of event- 
related potentials in the brain, all of which highlight 
brain activity, have helped considerably to explain it. Ra- 
inville and Price’s (2003) event-related potential studies 
show that hypnosis is indeed an alteration of the normal 
state of consciousness; specifically, there are changes in 
arousal and attentional systems. Bowers (1992, 1994) 
theorized that during hypnosis one dissociates from 
central control and that imagery is part of the process. 
Recent studies using PET scans show that hypnotic hal- 
lucinations are different from mental imagery and are 
consistent with scans of the brains of people who are 
actually seeing what is hallucinated (Kosslyn, Thomp- 
son, Costantini-Ferrando, Alpert, & Spiegel, 2000). The 
effect of suggestion in hypnotic induction is measur- 
able in event-related potentials (Killeen & Nash, 2003). 
The wording of a suggestion is very important, and the 
suggestion alone can dissociate the patient from either 
what he or she was previously concentrating on or from 
what he or she would otherwise be monitoring; this is 
called suspended vigilance (D. Spiegel, 2003). Recent 
fMRI and PET scan research shows that during the hyp- 
notic process there is a simultaneous increase in activity 
in some areas of the brain and selective shutting down 
of others. Research specifically shows dissociation from 
centralized activity and concurrent changes in the nor- 
mal integrated physiological response patterns, result- 
ing in a trance state (Lee et al., 2007). Hypnosis seems 
to involve more activity in the hippocampus (memory) 
and less activity in the amygdala (emotion; DeBenedit- 
tis & Sironi, 1988). This is why hypnosis can interrupt 
the attachment between (and decouple) emotional and 
cognitive information and sensory processing, thereby 
taking the physical sting out of an emotional event and 
taking the physiological sting out of an emotional one. 
Those who are highly hypnotizable are, while hypno- 
tized, relatively better at actively not paying attention 
to what they actually know is in the field; this is par- 
tially a function of a shift from the dominant use of 
activation of one side of the brain to the other, engaging 
the patient’s ability to feel or imagine things differently 
from how they were before (Gruzelier, 2006). A PET 
scan study shows that the decreased vigilance in hyp- 
notic relaxation is similar to that of slow-wave sleep, 
and that changes in the parietal lobe affect orientation, 
attention, and perception (Rainville, Hofbauer, Paus, 
Duncan, Bushnell, & Price, 1999). Specifically, hyp- 
notic induction leads to changes in several areas of the 
brain, including areas of the anterior cingulate cortex, 
thalamus and brain stem, which indicates (1) the rele- 
vance of the suggestion itself, (2) altered sensation, and 
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(3) reinterpretation of perceptual experience. All this 
helps explain how hypnosis helps patients change old 
patterns and make psychotherapeutic advances. 


High and Low Hypnotizability 


Hypnotizability is a relatively stable trait that is inde- 
pendent of intelligence. Approximately 15% of people, 
called Highs, are highly susceptible to hypnosis; 65% 
are moderately susceptible; and 20%, called Lows, are 
not very susceptible (Hilgard, 1965). These percentages 
have held over time, such that we can agree that some 
of us are more hypnotizable than others. Other vari- 
ables determining hypnotic success are the hypnothera- 
pist’s skill, the motivation level and expectancy of both 
parties, the patient-hypnotist relationship and rapport, 
the patient’s need for trance, and other variables in the 
induction process, such as the environment. In regard 
to skill and rapport, the better the hypnotherapist can 
blend in with the patient’s internal experience during 
their interaction, the more likely he is to lower the pa- 
tient’s vigilance and put the conscious mind to rest (see 
Bandler & Grinder, 1996; Gilligan, 1987; Haley, 1986, 
for extensive coverage of this principle). 

Those in a hypnotic state can selectively ignore what 
is in their perceptual field while still knowing what is 
there, so that they can shift their focus from pain, un- 
happiness, or helplessness to something more accept- 
able or productive and make the best of it (Gruzelier, 
2006). In general, Highs seem to have what Gruzelier 
(2006) calls “superior abilities in absorption, creativ- 
ity, dissociation, attention and vividness of imagery” 
(p. 20).Highs’ better absorption is related to a shift in 
brain activity from the right hemisphere’s global orien- 
tation to the left hemisphere’s more narrow local ori- 
entation (Gruzelier, 2006). Partly responsible for that is 
their relatively greater neurophysiological and cognitive 
flexibility in transferring processing from the right to 
left hemispheres, and vice versa (Evans, 1991; Horton, 
Crawford, Harrington, & Downs, 2004). fMRIs show 
that they have significantly larger corpus callosa than 
Lows, which allows for the transfer of problem-solving 
information between the two hemispheres. 

Hypnotizability level also seems to influence the ef- 
fectiveness of hypnosis for pain management. Specifi- 
cally, Highs may be better at tuning in to the body, but 
also at inhibiting pain from their conscious awareness. 
The somatosensory brain activity that increases during 
pain is reduced under hypnotic analgesia because hyp- 
nosis can short-circuit or decouple the perceptual (sen- 
sory, affective, cognitive, and behavioral) aspects of pain 
and also the body’s automatic immune or autoimmune 


responses to it (DePascalis, Magurano, & Bellusci, 1999; 
Faymonville et al., 2003). In fact, {MRI studies show that 
both real and hypnotically hallucinated pain produce 
similar activity in similar parts of the brain, although 
perception of hallucinated pain was less than the actual 
induced pain (Raij, Numminen, Närvänen, Hiltunen, & 
Hari, 2005). Highs and Lows in pain respond differently 
to hypnotic analgesia. Studies have shown that as pain 
ratings increased and subjects were offered hypnotic 
analgesia, Highs had relatively less pain-related brain 
activity than Lows, including less sympathetic activity, 
with differences in laterality accounting for differences 
in pain perception (Croft, Williams, Haenschil, & Gru- 
zelier, 2002; DePascalis, 1999). 


Testing Hypnotizability 


There are a number of scales and clinician-administered 
tests to measure hypnotizability, suggestibility, and ab- 
sorption, which are all slightly different. There is, how- 
ever, some concern that patients’ previous experience 
with hypnosis, including the testing process, could con- 
taminate research findings (Yapko, 1993); people do be- 
come more proficient at hypnosis with practice. Testing 
during a therapy session could also interfere with the 
therapeutic relationship. Accurate testing is, however, 
very important if the goal is to use hypnosis as the main 
anesthesia during surgery. In such cases, form C of the 
comprehensive hour-long Stanford Hypnotic Suscepti- 
bility Scale (Weitzenhoffer & Hilgard, 1962) would be 
appropriate. Weitzenhoffer (2002) recommends using 
the Stanford Profile Scales of Hypnotic Susceptibility 
I and II (Weitzenhoffer & Hilgard, 1963), and using a 
cutoff score of 10 with form C of the Stanford Hypnotic 
Susceptibility Scale, to be sure that the patient can 
achieve a hypnotic state. 

The Stanford Hypnotic Clinical Scale (Morgan & 
Hilgard, 1978-1979), which has versions for adults and 
for children, takes 25 minutes. The Hypnotic Induction 
Profile (H. Spiegel & D. Spiegel, 1978) takes only 5-15 
minutes; it uses an eye rolling technique that is an auto- 
nomic measure of hypnotizability. For use in research or 
other group settings, the Harvard Group Scale (Shor & 
Orne, 1962) can be administered via tape recording. 
The Hypnotic State Assessment Questionnaire (Kro- 
nenberger, LaClave, & Morrow, 2002) assesses patients’ 
hypnotic state only at one point in time but can still be 
useful clinically or in a research setting. 

Suggestibility and hypnotizability are slightly dif- 
ferent, and Weitzenhoffer (2002) suggests that failure 
to differentiate the two may be the reason why some 
research studies fail to demonstrate successful use of 


hypnosis. The Waterloo-Stanford Group Scale of Hyp- 
notic Susceptibility (Bowers, 1993) is a group version 
of form C of the Stanford Hypnotic Susceptibility Scale 
(Weitzenhoffer, 2002) and may be a good measure of 
suggestibility. 

There are still other ways to assess hypnotizabil- 
ity, particularly for the seasoned therapist or hypnotist. 
Kirsch (1997) suggests that success with the first in- 
duction administered is a good indicator of future per- 
formance. Kessler, Dane, and Galper (2002) feel that a 
conversational assessment of hypnotizability may give 
the seasoned hypnotherapist the information he or she 
needs, including information about the patient and cues 
about his or her language use, experiences, and prefer- 
ences. To assess experience with trance, the therapist 
might also ask about previous hypnotic experiences; 
past trauma or abuse; response to anxiety; any dissocia- 
tive tendencies in various realms of life; long-distance 
running; absorption when watching TV; characteristics 
that are hallmarks of attention deficit disorder; and 
right/left brain characteristics, which might include 
left-handedness, artistic interests, and musicality. Expe- 
riences with and interest in yoga or meditation, mind/ 
body sensitivity, psychological mindedness, and a vivid 
imagination—including the possession of imaginary 
friends during childhood—all might be indicators of re- 
sponse to induction. 


EFFICACY AND EFFECTIVENESS 


Research on the effectiveness of hypnosis is increas- 
ing. One reason is that {MRIs and other brain research 
techniques are validating its potential power. Partly due 
to the high cost of medical treatment and partly due 
to heightened awareness of their importance, empha- 
sis on interdisciplinary treatment approaches to mental 
and physical diseases and pain, such as hypnosis, has 
increased. The National Institutes of Health no longer 
even sees hypnosis as an alternative medical treatment; 
it is considered mainstream. Good research on hypnosis 
is important because without published results, hospi- 
tals and insurance companies will not support its use. 
Hypnosis is not included in best practice guidelines for 
some conditions simply because there is not enough 
research to show its benefits over other psychological 
or medical interventions. Hence, while medical hyp- 
nosis research has been moving forward, the hypno- 
sis community has been working harder on developing 
definitions, guidelines for practice, and research on ef- 
fectiveness (how well hypnosis works in the real world) 
and efficacy (how well it works in controlled situations; 
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Chaves & Dworkin, 1995; Gay, Philippot, & Luminet, 
2002; Nash, 2004; Wild & Espie, 2004). Research studies 
usually control the content of the intervention. In prac- 
tice, however, the hypnosis session would be tailored to 
the patient to better fit the time, place, and conditions, 
with reference to his or her present experience—in re- 
search terms, each case would be different Hence the 
research process itself may dilute the power of hypno- 
sis (Amundson, Alladin, & Gill, 2003; Iphofen, Corrin & 
Ringwood-Walker, 2005; Roberts, 2005). Clinical suc- 
cess is independent of precise research protocols that 
are rarely applied without some revisions. 

To determine if hypnosis is the more effective ve- 
hicle for treatment, the researcher should compare it to 
other vehicles of delivery of the same suggestion (such 
as education, empathic or reflective listening, attention, 
another form of therapy). Several studies have com- 
pared hypnosis to cognitive-behavioral therapy (CBT) 
and to standard care practices with and without the ad- 
dition of CBT. Using CBT, the therapist speaks directly 
to the patient’s cognitive conscious mind to help effect 
behavior change. Hypnosis sessions are likely to include 
behavioral suggestions (in and out of trance), messages 
to the conscious and the unconscious mind at the same 
time, and homework. Hence, the differences between 
CBT and light trance hypnotherapy can be quite cloudy. 
A meta-analysis of 18 studies adding hypnosis to CBT to 
treat obesity, insomnia, anxiety, phobias, performance, 
public speaking, ulcers, and pain showed outcomes to 
be better with the addition of hypnosis for 70% of pa- 
tients (Kirsch, Montgomery, & Sapirstein, 1995). Its ef- 
ficacy and effectiveness will be outlined below. 

Some other factors should be considered regarding 
research results, such as controlling for hypnotizability 
and for patients’ past experienced with hypnosis. Highs 
and well-trained hypnotherapy patients have readier 
access to the unconscious mind and may absorb mes- 
sages (as suggestions) quite deeply or literally—as they 
do with the placebo effect. Also, patients who are prone 
to dissociation or who are in severe pain or in panic 
may go into trance more readily. Some consideration 
should be given to the research outcome measure itself. 
We hope to help patients focus on their symptoms less, 
but then at the end of the study we often ask them 
to tune into and rate their symptoms; this could also 
dilute the results. Studies also need to take expectancy 
into consideration (Jensen & Patterson, 2005). Research 
shows that raising patient expectancy about hypnosis 
yields better clinical results; hence the patient’s ex- 
pectation partially predicts the outcome. We must also 
remember the power of the therapeutic relationship in 
hypnotherapy; in a research project, it is not usually 
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there. Bringing an outside hypnotherapist into research 
or psychotherapy can lead to an underestimation of the 
benefits of hypnosis, and S.B. Spiegel and Kahn (2001) 
remind us that the quality of the relationship between 
the treating physician or surgeon and the hypnotist can 
also color the outcome. This brings to mind the studies 
concluding that 30% of therapy outcome is based upon 
the therapeutic relationship, even when the treatment is 
medication, and that another 15% is due to expectancy 
(Hubbe, Duncan, & Miller, 1999). 

The delivery methods of hypnosis should be con- 
sidered in the design and evaluation of research, as they 
may vary in effectiveness. Decisions to be made include 
whether to use a personal versus an outside therapist, 
individualized versus standard protocols, or tapes, and 
as well as number or length of exposures and the depth 
of trance induced. That being said, hypnotic analgesia 
presented with the hypnotist in the room, individual- 
ized audiotapes prepared for the patient in private 
sessions, standardized audiotapes, and protocols read 
from a manual are all more effective than no hypno- 
sis at all (Montgomery, David, Winkle, Silverstein, & 
Bovbjerg, 2002). A new format of delivery with little 
comparative research to date is a virtual reality presen- 
tation that immerses the patient in a three-dimensional 
computer-generated scenario. Virtual reality seems to 
fit the criteria for an absorption or trance technique. 
It can bring on and sustain a hypnotic state without 
the presence of a therapist and helps the patient escape 
pain or some other unpleasant experience (Patterson, 
Weichman, Jensen, & Sharar, 2006). While effective in 
burn treatment, IV placement, physical therapy, and 
dental work (Gold, Kim, Kant, Joseph, & Rizzo, 2006; 
Hoffman, Garcia-Palacios, Patterson, Jensen, Furness, & 
Ammons, 2006; Hoffman, Patterson, Seibel, Soltani, 
Jewett-Leahy, & Sharar, 2008; Sharar et al., 2007), it is 
not yet widely applied. 


CURRENT RESEARCH AND 
APPLICATIONS OF MEDICAL HYPNOSIS 


Medical applications of hypnosis are numerous and are 
more easily learned from books and case reports than 
from controlled research studies. Much of the current 
research on medical uses of hypnosis is physician driven 
and found in journals specific to the medical discipline 
and is motivated by the search for better treatment out- 
comes (Pinnell & Covino, 2007). The protocols widely 
differ according to the specific procedures and disease 
process (Patterson, 2004); since disorders carry their 


own unique clusters of symptoms, they dictate differ- 
ing lengths of treatment time, varying depths of trance, 
and different psychological or hypnotic approaches 
for healing and management. Hawkins’s (2001) meta- 
analysis concluded that hypnosis is effective for pain 
related to cancer, burns, and gastrointestinal problems 
and for invasive medical procedures. Montgomery, 
DuHamel, and Redd’s (2000) meta-analysis of pain 
analgesia studies took hypnotizability level into con- 
sideration and showed hypnosis to be effective for 
75% of patients and experimental subjects, even when 
hypnotizability was not controlled. Hypnotic analgesia 
compared favorably to standard care, attention (Pat- 
terson & Jensen, 2003), and empathic attention (Lang 
et al., 2006). 

Two journals containing best practice guidelines, 
research guidelines, research, and case reports are the 
International Journal of Clinical and Experimental Hyp- 
nosis and the American Journal of Clinical Hypnosis. 
Yapko (2003), Kroger (2008), Barber (1996), and Geary 
and Zeig (2001) have written helpful books for those 
who wish to add hypnotherapy tools to their psycho- 
therapy practice, once appropriately trained. The Mil- 
ton H. Erickson Foundation, the Society for Clinical and 
Experimental Hypnosis, and the American Society of 
Clinical Hypnosis offer a wide range of workshops for 
beginners and advanced hypnotherapists. 


Chronic Pain Management 


Chronic pain, as opposed to acute pain, carries the po- 
tential expectation that it will never go away and could 
get worse and takes a toll via both the long-term physio- 
logical stress that it causes and the associated emotional 
suffering that has long been identified as detrimental 
(Chapman & Gavrin, 1999; Ewin, 1978; Hernandez, 
2009). In fact, the aspect of suffering is important enough 
to rate and therapeutically address separately (Hilgard & 
Hilgard, 1983). As discussed in chapter 17, chronic 
pain serves no purpose and one goal in managing it is 
to dismiss or disregard it as much as possible. Hypno- 
therapy for pain aims to disengage pain from suffering 
and soothe both the physical and emotional stress. Hyp- 
notic tools include time distortion (allowing the patient 
to fully experience him- or herself in the future or the 
past), displacement (moving a sensation or part of the 
body somewhere else inside or out of the body in one’s 
imagination), distortion (changing the relative size or 
proximity of a sensation), and altering the perception 
of the pain (giving it color and neutralizing the color, 
changing its setting on a dial, or smoothing out rough 
edges). Another technique involves increasing the focus 


and going inside the pain sensation (thereby distorting 
the pain and the experience of pain, and allowing the 
patient to become aware of the awareness of the pain, 
so that the attention goes to the cognitive or emotional 
experience and away from the physiological sensation). 
The patient can also learn to self-hypnotically soothe 
the pain by proactively addressing the pain in a healing 
manner, instead of passively reacting to it (Hernandez, 
2009); this alleviates suffering and powerlessness and 
also differentiates who the patient is from the stressful 
pain he or she is experiencing. Whatever tool is used, 
hypnotherapy itself can induce brain waves and levels 
of autonomic functioning that soothe the sympathetic 
nervous system and enhance healing and healthy resis- 
tance to disease (see Gruzelier et al., 2002, Gruzelier, 
Levy, Williams, & Henderson, 2001; Gruzelier, Smith, 
Nagy, & Henderson, 2001; all cited in Liossi, 2006;). 
Brown and Fromme (1987) and Hammond (1991) pro- 
vide two particularly rich resources for pain and other 
hypnotic techniques. Hypnotizability level of the patient 
and other factors partially determine which techniques 
will work best. Spira and Spiegel (1992) list hypnotic 
pain coping strategies on two dimensions, namely, the 
degree of pain and the patient’s level of hypnotizabil- 
ity. This conceptualization can be particularly useful 
for the beginning practitioner. Whatever the technique 
used, patients and research subjects alike seem to get 
satisfaction from hypnosis sessions for analgesia even 
when their pain remains. When subjects were asked to 
list the reasons for their satisfaction with the pain hyp- 
nosis study in which they participated, 23% reported 
pain-related benefits and 58% reported other benefits, 
such as increased sense of control and positive shifts 
in perspective. The remaining 8% reported a negative 
experience, but no one reported dissatisfaction with the 
experience (Jensen et al., 2006). The notion that satis- 
faction with the patient-provider relationship may be 
as or more important than pain relief (Dawson, Spross, 
Jablonski, Hoyer, Sellers, & Solomon, 2002) seems to 
be in keeping with Hubbe et al.’s (1999) findings, cited 
above. 

A review of the extensive body of literature on hyp- 
nosis and chronic pain might begin with Jensen and 
Patterson’s 2005 comprehensive review of the tech- 
niques used according to type of pain addressed and the 
research techniques used (Jensen & Patterson, 2005). 
The types of pain include headache pain, pain related 
to cancer, pain caused by sickle-cell disease, low back 
pain, and temporomandibular (TMJ) pain. Researchers 
have compared hypnosis to standard medical care, ad- 
vice, education, attention, the passing of time, medica- 
tion, biofeedback, and other interventions. They have 
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taken into consideration patients’ suggestibility levels 
and expectations, the medical complaint, frequency of 
treatment sessions, practice with self-hypnosis, and pa- 
tients’ initial treatment responses. They have found that 
regardless of the above variables, hypnotic analgesia is 
significantly more effective than any other treatment or 
than standard care conditions. Not surprisingly, treat- 
ments that are similar to hypnosis, such as progressive 
relaxation and autogenic training, showed effectiveness 
similar to that of hypnosis. For an extensive review of 
research on hypnosis for pain control, see Hernandez 
(in press). 


Dentistry 


The use of hypnosis for dental work began during 
World War II on the battle lines for reasons of necessity. 
Beyond the nerve pain of dental work, there is the po- 
tential psychosomatic element of pain in the oral cavity; 
the mouth is the infant’s connection to the mother, the 
first source of gratification, and the first means of bring- 
ing attention to one’s needs through crying (Kane & 
Olness, 2004; Thompson, 1992). 

Research shows hypnosis to be relatively more ef- 
fective than other approaches in quelling anxiety about 
dental procedures; decreasing the frequency, duration, 
and intensity of pain bouts during and after proce- 
dures; and reducing pain medication use (Enqvist & 
Fischer, 1997; Montgomery, David, et al., 2002; Moore, 
Bordgaard, & Abrahamsen, 2002; Simon & Lewis, 2000; 
Winocur, Gavish, Emodi-Perlman, Halachmi, & Eli, 
2002). Hypnotic suggestions about having no pain or 
minimal pain are helpful, along with dissociation or 
deep trance, allowing the patient to avoid the dental ex- 
perience altogether. One approach might be to reframe 
each step of the dental procedure as something posi- 
tive, as is often done in perioperative preparation for 
surgical procedures, so that the patient views each step 
of the procedure as positive and helpful. For example, 
the sound of the dentist’s drill could signify the release 
of bacteria or painful pressure, and the same sound 
could be framed as a signal to go deeper into trance. 
Another approach might be hypnotic age regression to 
encourage awareness of a pain-free or pleasantly occu- 
pied time in the past (Moore et al., 2002). Suggestions 
specific to anesthesia or analgesia are in order. Depth of 
trance, light or deep, depends upon whether or not the 
dentist needs to direct the patient to move or open and 
close the mouth during the procedure. Finally, hypnosis 
has also been effectively used to help patients control 
tooth grinding, clenching of the jaw, saliva flow, and 


gagging. 
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Headaches 


Migraine, tension, and mixed headaches all respond 
beneficially to hypnosis (Elkins, Jensen, & Patterson, 
2007; Hammond, 2007). Research shows that frequency, 
duration, and severity of migraine episodes decreased 
even after one group hypnosis session that was fol- 
lowed up with 12 weeks of hypnosis audiotapes (Em- 
merson & Trexler, 1999). Different headaches respond 
to different suggestions. Guided imagery audiotapes 
improve tension headache pain, vitality, and overall 
mental health (Mannix, Chandurkar, Rybicki, Tusek, & 
Solomon, 1999). Suggestions to directly or indirectly 
relax the whole body system or the head area help ten- 
sion headaches; for example, the patient can imagine 
breathing through the scalp, through the hair, warming 
the scalp, or enjoying a warm beach. Hammond (2007) 
advises patients to use self-hypnosis at night to prevent 
tension headaches in the morning. A migraine patient 
may imagine hiking in snow, having an ice pack on this 
or her head, or tightening up the blood vessels. These 
suggestions point to the importance of carefully inter- 
viewing your patient to find out the specific problems 
he or she is having so that your hypnotic session is 
tailored to his or her needs. 


Irritable Bowel Syndrome 


Irritable bowel syndrome (IBS) is a common source of 
pain. Most people with IBS have a combination of ab- 
normal autonomic nervous system functioning and a 
low threshold for bowel pain (Palsson, 2006). Hypno- 
therapy improves the autonomic symptom dysfunction 
as well as the pain (Simrén, Ringström, Björnsson, & 
Abrahamsson, 2004) for years after treatment (Gon- 
salkorale, Miller, Afzal, & Whorwell, 2003). There are 
two major protocols for hypnotic treatment that have 
been found to be consistently effective for treating the 
physical symptoms of IBS as well as the accompany- 
ing depression and anxiety (Gonsalkorale, Houghton, & 
Whorwell, 2002; Gonsalkorale, Toner, & Whorwell, 
2004; Lea et al., 2003; Whorwell, Prior, & Faragher, 
1984). Palsson, Turner, Johnson, Burnett, and White- 
head’s (2002) protocol shows approximately 50% pain 
reduction on a daily basis. The benefit of the protocol is 
that it is carefully scripted to be administered word for 
word by other therapists. A study comparing the scripted 
protocol (Palsson, 2002, 2006) with the same protocol 
administered with a slightly individualized presentation 
showed little difference in success rate (Barabasz & Ba- 
rabasz, 2006). Both protocols include sessions with the 
therapist plus home audiotapes with suggestions for gut 


comfort and relief of symptoms, general relaxation, self- 
efficacy, self-control, and dissociation from the pain. 
Whorwell et al. (1984) also suggest transferring warmth 
from the hands to the gut. 


Perioperative and Procedural Use 


Minimizing physical and emotional pain before, dur- 
ing, and after surgery can improve healing and reduce 
length of hospital stay and amount of pain medication 
used and can make for happier patients and surgeons 
(Kessler & Dane, 1996). Even though hypnotic analge- 
sia was successful for centuries, perioperative use in 
the 1990s met with resistance primarily due to difficul- 
ties billing for therapists’ time. Now there are adequate 
mechanisms in place for reimbursing psychologists for 
time spent on pain and disease management. In fact, 
some health insurance companies now require pre- 
surgical psychological screening before certain surgical 
procedures are approved for reimbursement. Prepara- 
tion for surgery can be done in one session on the day 
of surgery or it can be done in private practice by psy- 
chologists familiar with the surgery to be performed 
(Massarini, Rovetto, & Tagliaferri, 2005). The process 
has a positive impact on surgical anxiety, blood pres- 
sure, and sense of control (Hart, 1980); pain, edema, in- 
flammation, and post-surgical anxiety (Cupal & Brewer, 
2001); blood loss, wound healing, nausea, and vomiting 
(Gurgevich, 2003); length of hospital stay and use of IV 
pain medication in the hospital (Lobe, 2006); and both 
objective and subjective measures of surgical healing 
(Ginandes, Brooks, Sando, Jones, & Aker, 2003). A meta- 
analysis showed that patients prepared hypnotically for 
surgery do better than 89% of other patients, regardless 
of manner of presentation (Montgomery, David, et al., 
2002). Positive psychological benefit is related more to 
the expectancy ratings of treatment success after the 
initial session than to number of additional sessions or 
to hypnotizability (Jensen et al., 2005). 

Hypnotic analgesia was useful during surgery when 
it was the only anesthetic and there were no alterna- 
tives; now it is most often used in addition to other an- 
esthetics or analgesics. If it is used alone, there should 
be a good reason for its sole use and the patient should 
have a high expectancy of success and a high level of 
hypnotizability (Montgomery, Weltz, Seltz, & Bovbjerg, 
2002). One should stringently test for hypnotizability 
(see Lynn, Council, & Green, 2003; Weitzenhoffer & 
Hilgard, 1963), as a very deep, long trance and high ex- 
pectancy are important. Perioperative preparation can 
be done with any level of trance, even conversational 
trance (Dyas, 2001; Kessler et al., 2002). 


Kessler (personal communication, 1996), who has 
much experience in this arena, feels that the most im- 
portant factor in determining the need for pre-surgical 
preparation is whether or not the patient has negative 
expectations about surgical experience and outcome aris- 
ing from previous experiences that either he or she or 
those close to him or her have had. Primary goals are 
to promote positive expectancy of the surgical outcome, 
and to put postsurgical pain into proper positive per- 
spective. The therapist will want to reframe the surgical 
process in detail in a positive light, assuming that even 
under total anesthesia there is some level of awareness in 
every patient—for example, “When you feel a very cold 
sensation on your belly, it will indicate that the nurse is 
sterilizing the area to keep you safe from any infection,” 
“When you feel your doctor touch your stomach with 
her instrument, then you know that she has found the 
smallest opening to get to the area where she will fix 
the problem,” and “When you feel a little pulling, you 
know that she is closing the area.” The therapist can sug- 
gest that the patient look forward to a favorite meal just 
after waking up, to promote peristalsis, or look forward 
to some postsurgical pain as an indication that the nerves 
and skin are in the healing process. The patient can be 
encouraged to go immediately and completely in his or 
her imagination to an enjoyable place and to stay there, to 
“only listen to comments during surgery that begin with 
your name and that come from your surgeon,” and to 
know that “when you hear people calling you by name, it 
is time to awaken.” When there is acute pain during pro- 
cedures and after surgery, the patient’s focus can be di- 
rected away from the experience, and the experience can 
be reframed as beneficial, healing, and not to be feared. 


Burns 


Ewin (1986a, 1986b), a teaching surgeon and psychia- 
trist who uses hypnosis during procedures and surgery, 
has also used hypnotic imagery to prevent symptom 
formation in newly burned patients. He offers sugges- 
tions to counteract heat and the body’s response to the 
burn (including sun burns), such as reddening and blis- 
tering, as soon as possible after the burning incident. 
Suggestions include swimming in a cool stream, placing 
one’s hands in a pan of cold water, cleaning a prized 
fish, holding an ice cream cone, or walking in a rain 
forest. This may prove to be particularly useful for first 
aid and emergency situations. In fact, hypnosis may be 
used in emergency rooms to limit trauma and fear re- 
lated to sudden bouts of serious pain. 

The use of hypnosis for third-degree burn pain, 
which can be very intense for an extended period of 
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time, has a relatively long history of success (Frenay, 
Faymonville, Devlieger, Albert, & Vanderkelen, 2001). 
Wound care requires frequent debridement of the area, 
often for a very long time; short of sedation, medication 
often does not cover the pain. Immersive virtual reality 
has also proved to reduce pain and anxiety and was re- 
portedly enjoyable for those using it during wound care 
(Patterson et al., 2006). 

Since the pain of wound care and healing is acute, 
patients can benefit from displacing the injured part of 
the body to another location and engaging in a different 
activity; they can imagine analgesia or anesthesia, or 
being somewhere else entirely. For the negative antici- 
pation of upcoming debridement sessions, suggestions 
for time distortion, amnesia for parts of the debride- 
ment session, and possibly amnesia for parts of the 
traumatic injury itself might be helpful. Patients may 
also want assistance adjusting to disfiguration and dis- 
ability, which can be addressed with suggestions that 
reframe the experience and encourage flexibility, accep- 
tance, self-confidence, and competence. 


Osteoarthritis 


The aging population may appreciate self-hypnotic 
techniques to counteract arthritic pain and to keep ac- 
tive. Goals are to counteract stiffness and pain. A study 
found hypnosis to be more effective than relaxation 
therapy for arthritis (Gay et al., 2002). Potentially help- 
ful suggestions, depending upon the patient and situa- 
tion, include age regression to an earlier, pain-free time; 
imagery of moving through warm water; feeling warm 
blankets or sunlight; and any activity (floating or even 
ballroom dancing) that suggests flowing effortlessly. The 
therapist might also suggest focusing on a higher plane 
to stay goal directed, self-caring, and self-respectful in 
order to counteract focusing on the pain or on fears or 
concerns about aging. There is some speculation that 
anger and defensiveness are related to arthritis and can 
lead to muscle tension and stiffness; thus suggestions 
that address flexibility and contentedness might help. 
Hypnosis can also reduce stress through direct and in- 
direct suggestions to relax and through enhancement of 
patients’ sense of self-efficacy and self-control. 


Cancer and Palliative Care 


Cancer and other potentially terminal conditions are 
clearly about more than just pain, although pain might 
be a significant factor. End-of-life issues include grief, 
depression, anxiety, fear, loneliness, and regret. Nausea 
and vomiting, frequent side effects of cancer treatment, 
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respond well to hypnosis. There is also a link between 
physical and emotional stress and taxation on the im- 
mune system, which can hinder recovery time and 
lower resistance to secondary illnesses. 

D. Spiegel and Bloom’s hallmark study published 
in 1988 showed that terminal cancer patients who en- 
gaged in hypnotherapy had slightly longer life spans. 
When the study was redone in 2007, the same effects 
did not hold, possibly because by 2007 much better 
medical treatments for cancer were already extending 
the life spans of all but the most seriously ill patients 
(D. Spiegel et al., 2007). Hypnosis has been shown to 
be more effective than CBT for cancer-related anxi- 
ety and stress (Liossi & Hatira, 1999; Montgomery, 
Weltz, et al., 2002; Mundy, DuHamel, & Montgom- 
ery, 2003), for cancer-related pain (Marcus, Elkins, & 
Mott, 2003), and for pain related to bone marrow 
transplants (Syrjala, Cummings, & Donaldson, 1992). 
Many quality-of-life measures, including anxiety and 
stress, can be improved with the use of self-hypnosis 
in patients experiencing cancer (Classon et al., 2001; 
Laidlaw, Bennett, Dwivedi, Naito, & Gruzelier, 2005; 
Laidlaw & Willett, 2002; Liossi & White, 2001). Spira 
(1997) outlines uses of hypnosis to support patients’ 
and their families’ existential, religious, and other be- 
liefs about life after death, which can be satisfying 
and comforting to their treatment teams as well. 


HYPNOSIS IN PSYCHOTHERAPY 
Anxiety 


Hypnotherapy is effective for treating many forms of 
anxiety (Weisberg, 2008). Current research shows higher 
levels of hypnotizability in people who are diagnosed 
with anxiety disorders, including PTSD, acute stress 
disorder, and dissociative disorders (Bryant, Moulds, & 
Guthrie, 2003; D. Spiegel, Hunt, & Dondershine, 1988; 
Stuntman & Bliss, 1985). Highs with PTSD had rela- 
tively more avoidance responses remaining after treat- 
ment (Bryant, Guthrie, Moulds, Nixon, & Felmingham, 
2003) but had relatively fewer stressful thoughts related 
to PTSD or their acute stress (Bryant & Wimalaweera, 
2006). When hypnosis was added to CBT for treat- 
ment of PTSD and compared to supportive therapy, the 
CBT with hypnosis group had better treatment results 
than the other two groups (Bryant, Moulds, Guthrie, & 
Nixon, 2005). Patients with public speaking anxiety got 
better treatment results with hypnosis than with CBT 
alone (Schoenberger, Kirsch, Gearan, Montgomery, & 
Pastyrnak, 1997). Panic attacks may also involve dis- 


sociative states, in that the sufferer’s worst fears are not 
usually occurring at the time they have the panic re- 
action (Krystal, Woods, Hill, & Charney, 1991). Those 
who dissociate under stress are likely to be higher in 
hypnotizability, but the meaning of that relationship is 
unclear, and the research is mixed as to whether or not 
those with higher hypnotizability get better treatment 
responses. 

There are several ways use hypnosis to approach 
anxiety. Suggestions about the anxiety-producing situ- 
ation offered while the patient is relaxed can help neu- 
tralize the physiological component of the usual anxiety 
state; one cannot feel relaxed and anxious at the same 
time, and if the patient thinks of the trigger to anxiety 
while being relaxed, he or she decouples the thought 
from the anxious physiology. The therapist can suggest 
that the patient use a positive hallucination to neutral- 
ize upcoming anxiety attacks (such as feeling a guard- 
ian angel on one’s shoulder, or seeing a feared audience 
as silly or less knowledgeable). The patient can learn to 
distort time such that the exposure to the threat is short 
and the focus is on how he or she will have resolved the 
situation (future time distortion). He or she can learn to 
tune in to other aspects of the event or distort the aspect 
that was anxiety provoking (“Imagine your neighbor 
coming in and out of a cuckoo clock as she is yelling at 
you”), learn a soothing mantra or a positive affirmation 
to say during upcoming exposures, or embed a trigger 
to go into a state of relaxation when the exposure next 
occurs. In self-relations psychotherapy (Gilligan, 1997), 
the patient learns intrapsychic self-management, in 
which he or she identifies and differentiates (1) the situ- 
ation outside him- or herself from (2) the part of him- or 
herself that is afraid and from (3) his or her adult cogni- 
tive mind. The patient learns to strengthen the internal 
connection between those two parts of him- or herself 
with supportive and controlled internal conversations 
(see Hernandez, 2002). Self-relations psychotherapy al- 
lows patients to work with themselves internally, bring- 
ing their best skills to the situations they fear; it also 
generalizes nicely to other stressful situations, includ- 
ing pain management (Hernandez, 2009). 

Therapists can also use hypnosis to give the effect 
of in-vivo desensitization so that the patient does not 
have to leave the office or expose him- or herself to 
embarrassment or harm. Within the trance, the thera- 
pist can suggest the transitional process by which the 
patient will gradually proceed to develop better coping 
mechanisms for managing fear. The projected screen 
technique is also helpful for counteracting fear. With 
that technique, the trance suggestion is that the patient 
and the therapist are watching a movie of the event that 


the patient fears, or a small TV showing the event, from 
a balcony together. Suggestions can then be made to 
make the picture fuzzy, farther away, muted, or other- 
wise altered to reduce the anxiety related to it. Hence, 
the therapist can help control the intensity of the experi- 
ence to fit the patient’s tolerance level and can therapeu- 
tically suggest the optimal alterations to the image and 
responses. The therapist can also suggest negative hal- 
lucinations to help the patient visualize the fear trigger 
with some threatening component missing. A posthyp- 
notic suggestion can enhance continuing improvement 
and success with the change, so that the patient can 
handle the event in the future without dwelling on it. 
Suggestions that boost competence and confidence help 
to prevent negative anticipation that future panic could 
lead to trouble or embarrassment. In fact, it is always 
good to add a posthypnotic suggestion about continued 
improvement in the future, and possibly for acceptance 
of what the patient cannot change. 

Hypnotic and metaphoric stories may be quite use- 
ful in addressing patients’ problems, one at a time or 
several at a time. For example, there may be one story 
about someone in a dilemma similar to the patient’s 
that resolved itself nicely, a story about how someone 
gathered problem-solving skills similar to the ones the 
patient will need, a story about how someone gained 
self-confidence that the patient is lacking, and perhaps 
ones about animals who have the inherent traits or 
strengths that would be helpful to the patient. Such sto- 
ries may involve (or lead to) deeper trances so that the 
right brain can translate these metaphors without the 
interruption of the conscious mind. This technique can 
be effectively used in brief therapy sessions. 


Depression 


Primary care physicians often are the first clinicians to 
encounter depression in a particular patient, and medi- 
cation is often the first line of treatment, followed by 
CBT or interpersonal therapy. There is a wide body of 
research showing that they are effective and that pre- 
scribing or finding a CBT therapist may take less time 
than finding a hypnotherapist. Of course, various forms 
of depression, such as major depression, bipolar dis- 
order, atypical depression, and some somatoform or 
pain disorders and adjustment disorders, require differ- 
ent approaches and set up varying degrees of alarm. In 
addition, depression may also be caused by something 
such as a loss or other negative situation that one can- 
not always change but that must be addressed. Often 
more than one form of therapy, including counseling, 
is necessary. 
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A recent study showed cognitive hypnotherapy to 
be more effective than CBT for symptoms of depression, 
anxiety, and hopelessness after 4 months of treatment 
and at 6- and 12-month follow-ups (Alladin & Alibhai, 
2007). Another showed it to be effective in treating 
postpartum depression when the reasons behind the 
depression were also addressed (Yexley, 2007). Hypno- 
sis also resolved depression concurrent with nicotine 
abuse better than behavioral counseling did (Carmody, 
Duncan, Simon, Solkowitz, Huggins, Lee, & Delucchi, 
2008), and it effectively improved hair growth, depres- 
sion, and anxiety in alopecia patients (Willemsen & 
Venderlinden, 2008). 

Depression can affect emotions, cognition, and 
physiology simultaneously, and hypnotherapy can ad- 
dress them simultaneously. Hypnotherapy can give the 
patient and therapist access to the unconscious causes 
and mechanisms of the depression, bypassing the nega- 
tive mind-set, revising automatic and habitual nega- 
tive thoughts, increasing tolerance for ambiguity, and 
improving decision-making strategies (Yapko, 2006). 
Yapko (1992, 2001, 2006) has written comprehensively 
on how, why, when, and with whom to use hypnosis to 
treat depression. 

Alladin (1992, 1994) describes the use of hypnosis 
in conjunction with CBT in the cognitive dissociative 
model of depression, addressing all the cognitive and 
somatic aspects of the disorder. CBT takes advantage 
of the reasoning elements of cognitive restructuring to 
change thinking patterns and behavior, while hypnosis 
takes advantage of access to the unconscious mind to 
explore the subjective aspects of the depressive expe- 
rience and effect change starting with the subjective 
experience itself (Alladin, 1994). Alladin (2006) uses 
ego-strengthening suggestions, as well as concrete sug- 
gestions to use self-hypnosis tapes and to focus on posi- 
tive thoughts and successes. Yapko (2006) points out 
that hypnosis can help patients go back in time to un- 
derstand how their thinking became negative and what 
spawned the hopelessness. The treatment, then, extends 
from the inside, at the level of memories and beliefs, 
on outwards to change attitudes and behaviors. In two 
books for lay audiences, Yapko (1997, 1999) points out 
to patients that through their thinking and subsequent 
behavior, they are indeed depressing themselves. Such 
books can be helpful adjuncts to therapy. 


Hypnosis with Children 


In general, children are more hypnotizable than adults 
for a number of reasons. They have much richer fantasy 
lives, are relatively more curious, and are encouraged 
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to use imagination in play. They also have fewer fixed 
interpretations of the world and are relatively trusting 
of adults and authority. Peak hypnotizability may be as 
late as latency (8-12 years of age), when children are 
the most open minded, curious, imaginative, and will- 
ing to suspend judgment, and when they are reasonably 
knowledgeable. Critical thinking develops as the brain 
matures; in adolescence, society demands more of it. 
As children are not reflective thinkers, they are more 
likely to be psychosomatic in presentation of emotional 
or situational problems. The bank of literature on child- 
hood stomachaches tells us that for them, stomachaches 
may be a benchmark for distress that may otherwise go 
unexpressed. 

Learning pain management and self-control early 
via self-hypnosis can help children tolerate medical 
procedures (shots, fracture settings, etc.) and eliminate 
many negative associations that may remain with them 
as adults. Studies show that children benefit from self- 
hypnosis training to reduce functional abdominal pain 
(Anbar, 2001); pain and anxiety during lumbar punc- 
tures (Liossi, White, & Hatira, 2006) and acupuncture 
(Zeltzer, Tsao, Stelling. Powers, Levy, & Waterhouse, 
2002), headache pain (Kohen & Zajac, 2007), and stress 
related to urological procedures (Butler, Symons, Hen- 
derson, Shortliffe, & Spiegel, 2005) and to improve re- 
spiratory functioning when they are anxious (Anbar & 
Giesler, 2005). In general, hypnosis in some situations 
is more effective than simple distraction (Liossi & Hat- 
ira, 1999; Wall & Womack, 1989) or CBT (Zeltzer & Le- 
Baron, 1982). 

Designing trances or trance experiences for children 
involves taking their developmental age into consider- 
ation, as well as the degree of trauma and fear they 
experience. Children are easily traumatized from a very 
early age, but at the same time they respond to being 
soothed with touch and sound and a gentle voice. They 
are familiar with storytelling and songs, puppets and 
role-playing with dolls and animals, which become sub- 
jects and vehicles for therapeutic metaphors and stories, 
and children respond well to stories about magical travel 
and games. Olness and Gardner (1988) recommended 
framing therapeutic suggestions in familiar contexts 
such as bubbles, pop-up books, and familiar places and 
movie or book characters. Bouncing balls, yo-yos, pen- 
dulums, and coin dropping may be used for inductions. 
Following developmental interest, adolescents and older 
children respond well to stories and images about peer 
groups and relationships. For pain control, children may 
be relatively accepting of therapists’ suggestions to “go 
inside and turn down the pain dial in your head.” One 
can follow play therapy guidelines for age-appropriate 


language, voice tone, and interlacing conversation with 
play (Olness & Kohen, 1996). 


Habit and Addiction Control 


Smoking cessation may come to mind first in regard 
to hypnosis for health-compromising habits. Some pro- 
grams advertise success rates as high as 90%, while 
others report rates of 15% and lower. There is greater 
potential for success when patients attend several treat- 
ment sessions, reduce the temptations to smoke by 
changing environmental cues, have internal motivation, 
and are ready to stop smoking; when hypnotizability is 
taken into consideration and hypnotic suggestions are 
tailored to correspond to the patient’s cues to smoke; 
and when individualized relapse prevention cues are in- 
cluded in the hypnotic protocol. The patient who says, 
“Just hypnotize me and make me stop smoking,” may 
have a poorer prognosis for success. 

Other factors to be considered are the extent of nic- 
otine dependency (some clients smoke so heavily that 
immediate cessation is risky), and underlying anxiety 
or depression that the smoking is masking needs at- 
tention. In general, health behavior changes when pa- 
tients recognize that their behavior is unhealthy, they 
themselves are at risk, cessation is possible, and it is 
better than any other alternative. In fact, a hypnotic ses- 
sion could help the patient confirm those beliefs. Before 
quitting, patients should be made aware of the dangers 
of smoking in concrete terms, perhaps with pictures of 
smokers’ diseased lungs. They might also be told that 
thoughts and needs are different than cravings, which 
are psychological or emotional (“When you feel the 
craving you used to respond to so often, it is an indica- 
tion that the nicotine, not your will, was driving your 
behavior”), and that the anxiety experienced during the 
craving cycle is artificially created by substance use. 
They should know that cravings are short and will di- 
minish in frequency when abstinence is accomplished. 
The desire to smoke may be still there and should be 
addressed with suggestions about relapse prevention. 

A recent study showed 40 %-60% success rates with 
total cigarette abstinence at 3- and 6-month follow-ups 
(Elkins, Marcus, Bates, Hasan Rajab, & Cook, 2006). 
The practitioners included in their program (1) multi- 
ple sessions, (2) suggestions to practice self-hypnosis, 
(3) individual counseling sessions with a seasoned hyp- 
notherapist, and (4) individualized hypnotic protocols. 
In another study in which either hypnosis or behav- 
ioral counseling was added to prescription of nicotine 
patches, the addition of hypnosis was more effective 
than the behavioral counseling for both smoking cessa- 


tion and relapse prevention (Carmody et al., 2008). In 
their hypnotic protocols, Elkins, Marcus, Hasan Rajab, 
Bates, and Cook (2007) include imagery for relaxation, 
cues to dissociate from cravings, and imagery of the 
positive outcomes of cessation. Geary (2008) uses a se- 
quencing technique that begins with a detailed patient 
interview, so that he can record the patient’s physical 
and emotional feelings and thoughts, moment by mo- 
ment, through needing, thinking about, lighting up, and 
smoking a cigarette. Then, in their trance, he reframes 
their sensations and substitutes healthier ways to sat- 
isfy each sensation in turn—for example, “When in the 
middle of the morning you begin to feel a little jittery, 
that can be a signal that you are ready to take a break 
and step outside the front door of the building (not the 
area where smokers gather) to take a deep breath of 
clean air and feel the exhilaration running through your 
system,” or “When you finish your dinner and wonder 
what to do next, that will be the automatic trigger to 
sit on the porch with a cup of coffee (or take a walk).” 
Geary also emphasizes success, the individual’s new 
image as a non-smoker, self-confidence, self-control, 
and relapse prevention. 

Controlling eating habits that lead to obesity or 
other health problems involves managing rather than 
ignoring unconscious cues to eat. As the rates of obesity 
in the United States are around 30% and the ramifica- 
tions to health are many, the need for treatment spans 
many disciplines, including cardiology, orthopedics, 
and sleep and diabetes care. Obesity related to genetics, 
medication, or inability to exercise may still require at- 
titude or behavior adjustments. How one eats is often 
deeply rooted, and the foods that lead to health prob- 
lems are often addictive. Losing weight is a slow process 
requiring patience and dedication. Hypnotic protocols 
and suggestions can address all the above, excluding 
genetics. One goal is to help the patient modify prefer- 
ences and priorities. Once a good weight and diet are 
established, patients can benefit from posthypnotic 
suggestions for enhancing self-esteem and self-control. 
Again, understanding the psychological nature of crav- 
ings versus hunger is important. 

Adjunctive use of self-hypnosis tapes is particularly 
helpful between sessions for patients who want to man- 
age relapse triggers and anxiety or depression without 
abusing substances. In general, self-hypnosis tapes in 
therapy programs can determine success in changing 
and improving self-image, but Highs are more likely 
to use tapes than Lows are, and hypnotizability is di- 
rectly related to use of prescribed self-hypnosis tapes 
(Pekala, Maurer, Kumar, Elliott, Masten, Moon, & Salin- 
ger, 2004). 
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OVERVIEW OF HYPNOTIC TECHNIQUES 
Stages of the Hypnotherapy Session 


The usual hypnotherapy session consists of four 
stages—first, an induction to lead the patient into 
trance, then a period of deepening involvement of the 
unconscious mind while minimizing involvement of the 
conscious mind, then the therapy itself, and finally a 
guided transition back to conscious awareness. During 
a pretreatment assessment, the therapist should learn 
the patient’s perceived problem; his or her history, abil- 
ity to reflect, desired level of participation, past experi- 
ence with hypnosis, religious beliefs regarding trance, 
interests, and past and current life experiences; any 
traumatic events that may have involved dissociation; 
and the patient’s language style. The last piece of infor- 
mation will help the therapist choose the words, meta- 
phors, and story content to use during therapy. Usually, 
the more the trance is in synchrony with the patient’s 
internal experience at that time, the more effective it is 
likely to be. 

Remember that the hypnotic suggestion must get to 
the unconscious mind in one of three ways: (1) directly 
to the unconscious mind while the conscious mind is 
in deep trance, (2) indirectly to the unconscious mind 
by confusing the conscious mind or using another sub- 
liminal technique, or (3) from the conscious mind, ei- 
ther reflectively or by self-hypnosis. Style of hypnosis 
should vary according to the therapist’s strengths, per- 
sonality, and judgment about the patient’s needs and 
abilities, as well as the therapeutic environment. Dun- 
can, Miller, and Sparks’s (2004) research shows that 
all therapy techniques work relatively equally well; the 
most effective therapy seems to be the one the therapist 
feels most comfortable using. Also important are the 
therapist’s consideration for the patient’s chosen out- 
come, and his or her flexibility in changing approaches 
as the patient’s needs change (Miller, 2008). 

The hypnotized patient is suspending vigilance and 
giving over access to his or her unconscious mind, so 
he or she is particularly vulnerable. Hence hypnothera- 
pists must be properly trained and comfortable with the 
therapeutic issues they are addressing and monitor how 
the patient is doing before he or she leaves the office. 
The latter is particularly important with highly hyp- 
notizable, traumatized, or depressed patients. Beyond 
that, the allotted time of the session and the depth of 
trance necessary can vary. 

The literature suggests that deep or formal trances 
are not always necessary for patients to achieve benefit 
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from hypnosis, and that we can speak to the uncon- 
scious mind without formal trance (Haley, 1986). Many 
hypnotherapists use light trances to work with patients’ 
unconscious processes, and there is some literature on 
the use of conversational trances (Kessler et al., 2002). 
Even establishing very good rapport with the patient 
will lower his or her vigilance, so that any comments 
land closer to his or her core. Neurolinguistic program- 
ming, which developed from the study of how the un- 
conscious mind works, takes advantage of all levels 
of hypnotic trance including conversational trance. 
A large part of neurolinguistic programming’s focus 
is on developing a rapport with patients to help them 
make changes that parts of their minds are resisting 
(see http://www.NLPU.com for more information). 
Some situations are best handled when the patient can 
verbalize what he or she is experiencing or processing, 
and some medical procedures require the patient to re- 
port what he or she feels. In such cases, a light trance 
may be in order. Lighter trances also allow patients to 
learn self-hypnosis during therapy. 

Although hypnotizability is a trait, under certain 
conditions, such as experiencing or recollecting trauma 
or while dissociating, patients may already be in some 
level of trance. Also, seasoned hypnotherapy patients 
will likely go into trance easily or even on self-command, 
and some who are more right than left brained may ac- 
cess the unconscious mind easily with less induction. 
In the ER or at the scene of an accident, a victim or by- 
stander may be stunned or in some level of shock, and 
a quick, direct approach to induction—even telling the 
patient to go somewhere else in his mind now—may 
be useful. 

Patients may unexpectedly come out of trance when 
they experience something uncomfortable or when they 
have an insight; other times, a noise may interrupt the 
session. Coming out and going back into trance can 
sometimes deepen the trance (this is called fraction- 
ation), and therapists can use it to their advantage to 
learn about the patient’s internal experience. 


Preparation for the Therapist 
and for the Patient 


Professionals should be thoroughly trained before using 
hypnosis and should work only in areas of their pro- 
fessional expertise. The American Society of Clinical 
Hypnosis and Society for Clinical and Experimental 
Hypnosis train and certify health and mental health 
care professionals in hypnotherapy. Training includes 
lectures, readings on ethics and techniques, practice 


sessions, and a period of supervision. It also brings up 
legal considerations to keep in mind, such as the poten- 
tial for accessing false memories through hypnosis. 

Patients’ preparation for hypnotherapy includes 
dispelling the common myths about what hypnosis is 
and is not, giving information about what they might 
experience, making sure that hypnosis is not against 
their religious beliefs, and advising them to stop the 
session when they need to. This protects all involved. 
They should also be reminded that all hypnosis is 
self-hypnosis and that susceptibility is independent of 
intelligence. 

For the benefit of positive expectancy, just using 
the word “hypnosis” may benefit the patient outcome. 
This may be particularly true for the patient who would 
like someone or something else do the work him or her. 
Such a patient may be more willing to suspend vigi- 
lance, but on the other hand, research shows that pa- 
tients achieve better pain control when they attribute it 
to themselves rather than to the therapist (Spinhoven, 
Linssen, van Dyck, & Zitman, 1992). Nonetheless, the 
therapist and the treatment staff’s positive expectancy 
also seems to improve the success of hypnosis (Jensen & 
Patterson, 2005). 

When possible, a quiet, pleasant, and emotionally 
safe space is the best venue for hypnosis. Patients may 
do best when sitting with both feet on the floor and 
with hands resting on the knees, so that they are not 
likely to fall asleep and so that they do not have to work 
at balancing. However, hypnosis done in an unexpected 
place may carry an element of surprise that can be ben- 
eficial. Therapists can always tailor their techniques ac- 
cording to their setting, even in busy clinics. 


Inductions 


The purpose of the induction is to suspend the patient’s 
vigilance, narrow his or her attention, and engross him 
or her while the therapist either suggests dissociation 
from the conscious mind or speaks directly to the un- 
conscious mind. Examples of classic hypnotic induc- 
tions are the following: arm catalepsy (the patient holds 
his or her arm out until he or she loses the feeling that 
it is there or can no longer move it, and then the patient 
may go into trance); chiasson induction (the patient 
holds his or her hand out, and as it moves toward his or 
her face and touches the face, the patient descends to 
the bottom and drops into trance); coin technique (the 
patient holds a coin out at arm’s length, and when he or 
she drops, he or she may drop into trance); descending 
a staircase (the patient envisions going down a staircase 
and counting the steps one by one until he or she drops 


into trance); eye fixation (the patient focuses intently on 
one point until his or her eyes close and he or she goes 
into trance); imagery induction (the patient visualizes a 
wonderful, soothing place, smelling, hearing, and feel- 
ing the place); magnetic hands (the patient holds his or 
her hands out in front of him or her; when they come 
together, the patient drops into trance); pendulum tech- 
nique (the patient swings a small pendulum in front of 
him or her at eye level; when his or her arm tires and 
the pendulum drops to the table, the patient goes into 
trance); the eye roll (the patient takes a deep breath in 
and rolls the eyes upward to look into the eye sockets, 
and as he or she closes the eyes and slowly breathes 
out, he or she goes into trance); and the reversed arm 
levitation induction (the patient holds his or her arm 
out and slowly lowers it; when it reaches his or her lap 
or the table, the patient goes into trance). 

Other inductions may occur conversationally, with 
the therapist slowing his speech and speaking slower 
and more quietly, boring the patient into trance, con- 
fusing him or her, or inviting the patient to focus in- 
side his or her body. Chanting or spinning can also lead 
to trance. A lighter trance takes less induction time or 
planning than, for instance, a deep trance used in place 
of anesthesia during surgery. An experienced hypno- 
therapy patient may need little or no formal induction; 
he or she may be may be invited simply to do what is 
he or she needs to do to go into trance. The therapist’s 
speech and word choice can ensure a smooth transition 
into the deepening phases and actual therapy, wherein 
the patient can experience feeling better; learn new 
tools, attitudes, or ways of thinking or being; forget; 
reframe; change a perception or put it into perspective; 
or view sensations constructively. 


Suggestions 


Curiosity and imagination can be essential keys for 
change—where the mind goes, behavior and physiol- 
ogy may follow. Hypnotic suggestions ideally bypass 
conscious vigilance, so that suggestions such as “Feel 
yourself within a circle of heavenly white light that 
insulates you from all harm” and “Paint a large see- 
through bubble around yourself” are not scrutinized for 
logic. Stories and metaphors, careful wording, and verb 
tenses can also be suggestions (for example, gerunds can 
be used to suggest ongoing change and flow, the past 
tense can be used to indicate that change has already 
taken place, and future tense can be used to indicate 
that change will happen). Suggestions can be direct or 
indirect—for example, the therapist can lead the patient 
to progressively relax muscles versus suggesting that he 
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or she imagine lying on the beach of a peaceful island, 
which would also warm and relax muscles. With direct 
suggestion, the patient can imagine (“feel”) the warm 
blood flowing through his or her system. Indirectly, the 
patient might proactively send a warm beam of light 
from the heart down through his or her arm all the way 
to the fingers. Encouraging vivid imagery of the desired 
change state helps the patient experience all aspects of 
the desired situation, for example, imagining being on, 
seeing, hearing, and smelling a warm beach. Imagining 
heat can increase blood flow, which can relax muscles, 
and vice versa. If the therapeutic goal is to handle flash- 
backs or blur a memory, the suggestion can be to see the 
scene in question on a projected screen, or from above, 
in black and white, and then out of focus on the screen. 
Research shows that encouraging mental rehearsal at 
times after the session can help mental and physical 
performance. Emphasizing curiosity and offering para- 
doxical assignments (for example, “Go for a walk on 
the beach, where the answer will come to you,” or “Put 
a special rock under your bed just under your heart, 
and your dream will show you how to gain strength”) 
can help the patient open the mind to be resourceful in 
finding the answers within. Vagueness is also useful; 
when the patient fills in the blanks with his or her own 
images and words, they are more likely to be relevant to 
him or her and useful in subsequent self-hypnosis ses- 
sions. Therapists can create a state of boredom to lead 
the patient into trance, create confusion by misspeak- 
ing, and embed suggestions in a conversation. 


Ending the Session 


To bring the patient out of trance, the therapist may 
encourage more cognitive thought and less uncon- 
scious processing, suggesting that the patient recall 
the time, day, current weather and season, or the tem- 
perature of the room. The therapist can raise the vol- 
ume and pitch of his or her voice, speed up speech, 
and call attention to the fact that it is he or she, not 
the patient’s internal voice, who is speaking to the 
patient. If the induction involved walking down a 
staircase, then the reverse process—having the patient 
come back up the staircase—would be used to bring 
the patient out of trance. There are often lingering side 
effects to trance that are not convenient, such as foggy 
thinking, lethargy, disorientation, slow heart beat, 
lack of vibrancy, and temporarily losing track of what 
he or she was thinking about before the trance. These 
side effects may be erased with another brief series of 
suggestions so that the patient feels refreshed and in 
control at the end of trance. 
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Posthypnotic suggestions are commonly used to 
optimize therapeutic gain. They may be cues or trig- 
gers for the patient to go into a relaxation state, avoid 
a habit, or remember something specific—for example, 
“Over the next week as you begin to get ready for bed 
(or come home from work), it will become easier and 
easier for you to remember to do your exercises.” Sug- 
gestions can be designed for relapse prevention (“The 
sight of a cigarette will automatically remind you of the 
pictures of smokers’ lungs that you saw today”). When- 
ever possible, the therapist can add suggestions to en- 
hance self-confidence and a sense of well-being. 


Naturalistic Approaches 


Milton Erickson’s approach to hypnotherapy stemmed 
from his belief that his patients were unique and could 
be resourceful in resolving their own pain and suffering 
if they were guided in the right direction and believed 
in themselves. He oriented patients toward positive 
change primarily by using indirect suggestions that by- 
passed the conscious mind in conversation, or by using 
stories about others. His inductions guided the patient 
to intrinsically find answers to his or her own problems. 
He created cooperative and interactive trances wherever 
possible, such that his hypnosis sessions often appeared 
to be formal hypnosis. He gained rapport by carefully 
watching and listening to the patient, matching or ac- 
cepting the patient’s mood, words, and thinking pat- 
terns. Erickson stressed the importance of understanding 
how the problem the patient currently had was actually 
a solution to an earlier or a bigger problem; this was 
to be welcomed and addressed with curiosity. He often 
reframed the problem in more workable terms, seeing 
the problem from a different perspective. He used in 
his inductions, for example, including syntactical errors 
in conversation; speaking in paradoxes; using strange 
wording; or putting two opposing, contradictory, or un- 
related ideas in the same sentence. Messages could also 
be hidden in a sentence about something else, or slid 
in under the distraction of humor. See C. Lankton and 
S. Lankton (1989) and Kane and Olness (2004) for ex- 
amples of Ericksonian metaphors and stories. See Haley 
(1986) for examples of Erickson’s therapy. 


CONCLUSIONS 


Trances are natural phenomena, and hypnotists and 
hypnotherapists have been guiding patients into them 
for over 200 years. The surge of brain and other cen- 
tral nervous system research as to what hypnosis is and 


how it works has given credence to the reasons why it 
should be used. Medical and hypnosis researchers have 
shown us how, when, and where it can best be used. 
Even in the wake of improved medications and the ad- 
vances of other psychotherapy methods, hypnosis is as- 
suming an increasingly respectable role in psychology 
and in medicine. There are additional benefits to study- 
ing hypnosis: you may use self-hypnosis in many walks 
of your own life, and you will surely enhance your un- 
derstanding of the primary and secondary processes of 
the mind. Both these may work as skeleton keys for 
doing more effective psychotherapy. 
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Cardiovascular disease (CVD) is a major cause of mor- 
bidity and mortality in industrialized countries and 
worldwide (Burt et al., 1995; Joint National Commit- 
tee, 2003; Reddy & Yusuf, 1998; Rozanski, Blumenthal, 
Davidson, Saab, & Kubzansky, 2005). Hypertension 
(HTN), or chronically elevated blood pressure, is a 
prominent cardiac risk factor that affects approximately 
50 million Americans (Burt et al., 1995; Joint National 
Committee, 1997). HTN alone places affected individu- 
als at elevated risk for various CVD conditions such 
as stroke, myocardial infarction (MI), and congestive 
heart failure, as well as renal failure, peripheral vas- 
cular disease, and cognitive impairments that may be 
reversible with treatment (Blumenthal, Madden, Pierce, 
Siegel, & Appelbaum, 1993; Waldstein, Manuck, Ryan, & 
Muldoon, 1991). It is widely accepted that behavioral 
factors such as smoking cigarettes, unhealthy eating be- 
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haviors, and a sedentary lifestyle contribute to the de- 
velopment and maintenance of CVD and associated risk 
factors (e.g., HTN, obesity). These, as well as other tra- 
ditional risk factors, including diabetes and family his- 
tory of CVD, are estimated to account for 70%-80% of 
all coronary artery disease (CAD) risk (Daviglus et al., 
2003; Emberson, Whincup, Morris, & Walker, 2003). 
Psychosocial risk factors such as psychological disor- 
ders (e.g., depression, anxiety, bipolar disorder, schizo- 
phrenia) and socioeconomic challenges are also widely 
known to contribute to higher risk and poorer prognosis 
relative to CAD (Everson-Rose & Lewis, 2005; Frasure- 
Smith & Lesperance, 2005; Ramachandruni, Handberg, & 
Sheps, 2004; Rowan, Haas, Campbell, Maclean, & Da- 
vidson, 2005; Rozanski et al., 2005; Rutledge et al., 
2004; Sowden & Huffman, 2009; Strike & Steptoe, 2004; 
Todaro, Shen, Niaura, Spiro, & Ward, 2003). Despite 


702 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


growing evidence that psychosocial risk factors play an 
important role in treatment outcomes relative to CVD, 
they are often overlooked in research investigating risk 
and prediction of related medical conditions. Behavioral 
cardiology is a complex field that grew out of the need 
to address these issues and may be defined as the study 
and application of psychosocial factors in the assess- 
ment and reduction of CVD risk (Thomas, 2005). 

Depression has long been identified as one of the 
strongest negative psychosocial risk factors for CAD (see 
Barth, Schumacher, & Hermann-Lingen, 2004; Glassman 
& Shapiro, 1998; Hemingway & Marmot, 1999; Mussel- 
man, Evans, & Nemeroff, 1998; Rozanski, Blumenthal, & 
Kaplan, 1999). Numerous studies over the past 40 years 
have shown that depression may significantly increase 
the risk of morbidity and mortality in individuals with 
CVD (e.g., Frasure-Smith & Lesperance, 2006; van 
Melle, de Jonge, Spijkerman, Tijssen, Ormel, van Veld- 
huisen, & van den Brink, 2004). An estimated 50% of 
survivors of MI have been found to demonstrate signifi- 
cant symptoms of anxiety and/or depressive disorders 
(Lane, Carroll, Ring, Beevers, & Lip, 2001). Moreover, it 
has been shown that including psychological treatment 
in cardiac rehabilitation may decrease rates of mortality 
twofold (see Linden, Phillips, & Leclerc, 2007). The cur- 
rent American Heart Association treatment guidelines, 
released in September 2008, emphasize the importance 
of regular screening for, and treatment of, depression 
for patients with coronary heart disease (CHD), as well 
as closer monitoring of CHD patients receiving treat- 
ment for depression (Lichtman et al., 2008). 

Given the known correlates between adverse psy- 
chosocial factors and risk of various CVD conditions 
(Bankier, Januzzi, & Littman, 2004), emphasis on in- 
corporating behavioral assessment and treatment con- 
cepts into care of cardiac patients is increasingly impor- 
tant. The task of identifying psychosocial risk factors, 
however, typically falls upon medical providers (e.g., 
cardiologists, family medicine practitioners), who may 
not have specialized training in the behavioral sciences. 
Moreover, these providers are also overwhelmed by the 
need to assess and treat multiple concerns during a 
brief patient visit. Given the relationship between early 
identification and treatment of psychosocial risk fac- 
tors relative to decreased mortality and morbidity rates, 
the growing need for an integrated approach to treating 
patients at risk for CVD is evident. This chapter will 
review the current research regarding psychosocial risk 
factors for CVD, as well as the current research regard- 
ing behavioral cardiology and the efficacy of behavioral 
interventions for prevention and treatment of cardiac 
disease. Specific focus on the literature regarding the 


stress, hypertension, and lifestyle modification (e.g., 
exercise and dietary) interventions for hypertension 
and depression will be emphasized. In closing, recom- 
mendations regarding directions of future research to 
further inform and advance the practice of integrative 
cardiovascular medicine will be offered. 


WEIGHT AND LIFESTYLE FACTORS 
IN THE MANAGEMENT OF 
CARDIAC RISK 


An estimated 1 billion individuals worldwide are thought 
to have hypertension. In the United States, an estimated 
50 million individuals suffer from elevated blood pres- 
sure levels that warrant treatment (Burt et al., 1995; 
Hajjar & Kotchen, 2003). Furthermore, an estimated 
7.1 million deaths per year worldwide have been attrib- 
uted to hypertension (World Health Organization, 2002). 
A report from the World Health Organization indicates 
that suboptimal BP (i.e., systolic BP 60115 mm Hg) may 
be responsible for 62% of cerebrovascular disease and 
49% of ischemic heart disease, with little difference be- 
tween the sexes relative to prevalence rates. Moreover, 
elevated BP is identified as the primary attributable risk 
factor for death throughout the world (World Health Or- 
ganization, 2002). Lifestyle factors, including tobacco 
use, eating habits, weight status, exercise participation, 
and alcohol use, are thought to be primary contributors 
to CVD and cardiac risk factors such as HTN. The recent 
INTERHEART study (Yusuf et al., 2004) reported that 
90% of risk of an acute MI is predicted by the follow- 
ing lifestyle-related risk factors: smoking, hypertension, 
diabetes, central adiposity, psychosocial factors, daily 
consumption of fruits and vegetables, regular alcohol 
use, and regular physical activity, across all geographic 
regions of the world and for members of all ethnic 
groups, regardless of age or gender. Central adiposity, 
diabetes, and history of hypertension were second only 
to smoking and abnormal lipid levels relative to risk 
for first MI. Given these findings, which are consistent 
with earlier data, substantial effort has been devoted to 
investigating the efficacy of various biobehavioral inter- 
ventions in the treatment of HTN and other CVD risk 
factors. 


Tobacco Use 


Cigarette smoking is associated with a significant in- 
crease in the risk for common CVDs, including CAD, 
cerebrovascular disease (Paul, Thrift, & Donnan, 2004; 


U.S. Department of Health and Human Services, 1988), 
peripheral vascular disease, and aortic aneurysm (Burns, 
2003; Haustein, 2002), and is responsible for an esti- 
mated 140,000 premature deaths from CVDs each year 
(U.S. Department of Health and Human Services, 2003). 
Although the relationship between smoking and signifi- 
cant health consequences is widely known, and smok- 
ing is one of the most preventable causes of cardiovas- 
cular morbidity and mortality, the number of smokers 
worldwide is expected to rise from 1.3 billion in 2003 to 
1.7 billion by 2025 (World Health Organization, 2003). 
Although a linear relationship appears to exist between 
amount and duration of smoking and CVD risk, it has 
been shown that “light” smoking (e.g., 1-4 cigarettes 
daily) is also associated with a threefold increase of 
morbidity from ischemic heart disease (Bjartveit & Tver- 
dal, 2005; Negri, LaVecchia, Nobili, D’Avanzo, & Bechi, 
1994). Despite the known consequences of smoking and 
the widely available treatments that are proved to be ef- 
ficacious and cost effective, few providers offer smok- 
ing cessation services to their patients who smoke. 

Smoking cessation interventions such as pharmaco- 
therapy (e.g., nicotine replacement, bupropion, vareni- 
cline) and counseling-based services (e.g., cognitive- 
behavioral individual or group therapy, community-based 
programs such as quit lines) are widely available, rela- 
tively inexpensive, and effective in helping individuals 
achieve abstinence (Cromwell, Bartosch, Fiore, Hassel- 
blad, & Baker, 1997). Moreover, empirical support exists 
to guide clinicians in the treatment of nicotine depen- 
dence (Tobacco Use and Dependence Clinical Practice 
Guideline Panel, Staff, and Consortium Representatives, 
2000). Recent studies investigating the effect of varen- 
icline, a relatively new selective partial agonist of the 
alpha-4-beta-2 nicotinic acetylcholine receptors (nAChRs) 
have demonstrated that this medication is more effective 
than placebo, and that it may also be more effective than 
traditional pharmacological agents (i.e., bupropion SR) 
in helping individuals achieve abstinence from smoking 
(Gonzales et al., 2006; Jorenby et al., 2006). Of impor- 
tance, varenicline also demonstrated similar safety and 
tolerability relative to bupropion SR, suggesting that this 
may be a viable treatment alternative for many smokers 
interested in quitting. 

While it is promising that new treatments demon- 
strating improved efficacy relative to smoking cessation 
are becoming available, maintaining abstinence from 
tobacco use may represent a more significant barrier to 
nicotine-dependent individuals. While more than 50% 
of smokers maintain abstinence for at least a few weeks 
(Judge, Bauld, Chesterman, & Ferguson, 2005), the 
majority of smokers (50%-60%) relapse within 1 year 
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(Ferguson, Bauld, Chesterman, & Judge, 2005; Hajek, 
Stead, West, & Jarvis, 2005; Marlatt & Gordon, 1985). 
Follow-up data of the initial varenicline trial (Tonstad, 
Tonnesen, Hajek, Williams, Billing, & Reeves, 2006) 
revealed that the majority of participants successfully 
maintained abstinence for 40 weeks with additional 
12 weeks of treatment, indicating that this medication 
may be an effective agent for addressing the challenging 
issue of relapse. To further enhance maintenance rates, 
combination treatment may be the most viable alterna- 
tive. Specifically, treatment that incorporates biochemi- 
cal assistance with management of nicotine withdrawal, 
in combination with cognitive-behavioral assistance 
relative to motivation, behavior change, and managing 
cravings to smoke, may offer the greatest opportunity 
for success to those motivated to attempt abstinence. 

The cardiovascular benefits of smoking cessation 
occur almost immediately (Haustein, 2002), with re- 
search demonstrating that those with a history of acute 
MI who quit smoking reduce their risk of reinfarction 
by 25%-50% (Burns, 2003). Moreover, the reduction 
in all-cause mortality after quitting among individuals 
with established CVD is estimated at 36%, even after 
other risk factors are adjusted for. These mortality risk 
reduction benefits do not appear to apply to individu- 
als who decrease smoking (Tverdal & Bjartveit, 2006). 
Given the cost-effectiveness and proved efficacy of 
available interventions, paired with the known health 
improvements associated with smoking cessation, it is 
critical that health care providers increase efforts to of- 
fer at least basic smoking cessation education to their 
patients. More research is needed to determine what the 
most effective intervention for smoking cessation may 
be for various subgroups of the population. 


Weight Management 


Obesity rates have risen dramatically in recent decades, 
particularly in industrialized nations. In fact, obesity 
is now identified as an “epidemic” (for discussion, see 
Blair & LaMonte, 2006; Campos, Saguy, Ernsberger, 
Oliver, & Gaesser, 2006; Flegal, 2006; Kim & Popkin, 
2006; Lobstein, 2006; Orbach, 2006; Rigby, 2006; 
J. Stevens, McClain, & Truesdale, 2006) due to this rapid 
rise, which has consistently been linked with increased 
risk for cardiovascular disease, as well as elevated mor- 
tality rates (Flegal, Carroll, Ogden, & Johnson, 2002; 
National Institutes of Health, 1998). The relationship 
between overweight conditions and hypertension is 
well established (e.g., Georgiades et al., 2000; Jeffery, 
1991), and the burden of this and other related CVD 
risk factors is expected to continue to rise as the obesity 
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epidemic worsens (Flegal et al., 2002). Data from the 
Centers for Disease Control and Prevention indicate that 
the U.S. obesity average, which was 12% in 1990, rose 
to 23% by 2005 (see Flegal, 2005, for review). In 2000, 
64% of U.S. adults were identified as overweight (i.e., 
body mass index between 25 and 29), and 30.9% as 
obese (i.e., body mass index of 30 or greater). Interna- 
tional guidelines for managing cardiovascular risk rec- 
ommend weight loss as the first line of treatment (de 
Backer et al., 2003), although a review of epidemiologi- 
cal data suggests that the value of weight loss in indi- 
viduals with established CVD is somewhat controversial 
(Anker, Negassa, Coats, Afzal, Poole-Wilson, Cohn, & 
Yusuf, 2003; Kennedy, Dickstein, Anker, James, Cook, 
Kristianson, & Willenheimer, 2006). This may primarily 
be a product of gaps in the literature that make it dif- 
ficult to determine what specific effects weight loss may 
have on blood pressure. Specifically, although numer- 
ous treatment studies have examined the effect of vari- 
ous weight loss interventions (e.g., behavioral, pharma- 
cotherapy, combination treatments) on blood pressure, 
few have investigated the effects of these treatments 
on hypertensive patients or compared weight loss in- 
terventions (alone) to a usual diet/lifestyle control. 
Instead, many studies have investigated the effective- 
ness of interventions that have multiple dietary and/ 
or lifestyle components (e.g., Pérez-Stable et al., 1995), 
compare weight loss interventions to other treatments 
such as exercise (e.g., Blumenthal et al., 2000; Gordon, 
Scott, & Levine, 1997), include a dietary intervention 
for all treatment groups (e.g., Neaton et al., 1993), or 
allow for participants to undergo changes in antihyper- 
tensive medication use during study participation. In 
the Trial of Antihypertensive Interventions and Manage- 
ment, Langford, Davis, Blaufox, Oberman, Wassertheil- 
Smoller, Hawkins, and Zimbaldi (1991) examined the 
impact of nine psychopharmacological treatments 
and dietary interventions on diastolic BP (DBP), with 
placebo weight loss and placebo usual diet controls. 
However, 20% of individuals initially enrolled in the 
placebo usual diet condition were on either step-up or 
open-label psychopharmacological therapies by the end 
of the study. As a result, BP reductions demonstrated 
by the weight loss group (i.e., —11.5/-8.8 mm Hg) 
were not significantly different from BP reductions dem- 
onstrated by control participants. 

Reviews of the data investigating the impact of 
weight loss interventions on BP suggest that weight 
loss interventions may produce clinically significant re- 
ductions in blood pressure in hypertensive individuals, 
in addition to demonstrating other clinically important 
changes (e.g., Mulrow et al., 2002; Staessen, Fagard, & 


Amery, 1988). Furthermore, similar results have been 
demonstrated in normotensive individuals (e.g., V.J. Ste- 
vens et al., 1993, 2001). Regarding magnitude of BP 
changes produced, MacMahon, Cutter, Brittain, and 
Higgins (1987) reviewed results from several treatment 
studies and reported that a weight loss of 9.2 kg (approx- 
imately 20 pounds) was associated with a reduction of 
6.3 mm Hg systolic blood pressure (SBP) and 3.1 mm Hg 
DBP. In a recent meta-analysis, Neter, Stam, Kok, Grob- 
bee, and Geleijnse, (2003) reported that a weight loss 
of 5.1 kg (approximately 11 pounds) reduced SBP by 
4.44 mm Hg, with a DBP reduction of 3.57 mm Hg. Ave- 
nell and colleagues (2004) also conducted a meta-analysis 
reviewing randomized controlled trials (RCTs) investi- 
gating the longer-term impact of weight loss on BP (i.e., 
studies with follow-up assessments of at least 1 year af- 
ter treatment), and findings revealed that a 10% weight 
loss was associated with decrease in SBP of 6.1mm Hg. 
Recent interventional trials have also demonstrated 
meaningful reductions of SBP (7-10 mm Hg) and DBP 
(6-7 mm Hg) following a weight loss of roughly 8 kg 
(Blumenthal et al., 2000; Dengel, Galecki, Hagberg, & 
Pratley, 1998). In summary, these data have consistently 
supported the existence of a strong relationship between 
weight and BP and, moreover, the efficacy of weight loss 
interventions in reducing BP in overweight individuals 
who are normotensive or hypertensive (see Blumenthal, 
Sherwood, Gullette, Georgiades, & Tweedy, 2002). 


Dietary Components 


Dietary and lifestyle modification is widely accepted as 
an important contributor to BP changes over time. Thus, 
various HTN interventions target specific dietary factors, 
including reduction of alcohol use and sodium intake 
and supplementation of various nutrients (e.g., potas- 
sium, magnesium, and calcium) that have been shown 
to produce reductions in BP (e.g., Cutler, Follmann, & 
Allender, 1997; Whelton, He, Cutler, Brancati, Appel, 
Follmann, & Klag, 1997). A recent review of dietary inter- 
ventions in the treatment of HTN (i.e., studies of sodium 
restriction; alcohol restriction; and potassium, magne- 
sium, and calcium supplementation) concluded that a 
balanced approach to eating was the optimal dietary ap- 
proach to BP reduction (Blumenthal et al., 2002). 


Alcohol 


Epidemiological data have consistently shown alcohol 
consumption to be associated with elevations in BP 
(e.g., Beilin, Puddey, & Burke, 1996). However, some 
confusion exists regarding the issue of a threshold 


effect relative to the impact of alcohol consumption on 
BP. While many reports suggest that a linear relation- 
ship between alcohol consumption and BP exists, a re- 
view of 30 cross-sectional studies (MacMahon et al., 
1987) revealed that in 40% of studies reviewed, non- 
drinkers demonstrated higher BP than those who con- 
sumed 1-2 alcoholic beverages per day. Findings from 
the Atherosclerosis Risk in Communities Study (Fuchs, 
Chambless, Whelton, Nieto, & Heiss, 2001) suggest that 
the mixed findings relative to the relationship between 
alcohol use and BP may be associated with group dif- 
ferences in responding. Specifically, the researchers 
reported that while consuming 210 or more grams of 
alcohol per week was found to be an independent 
risk factor for HTN, consumption of low to moderate 
amounts of alcohol was only associated with HTN for 
black males in the study. Overall, while larger amounts 
of alcohol consumption have shown a dose-related ef- 
fect on BP in hypertensive and normotensive individu- 
als, modest alcohol consumption has, generally, not 
been associated with increases in BP (Whelton et al., 
2002). Because both cross-sectional and observational 
studies (e.g., Gordon & Doyle, 1986; Gordon & Kannel, 
1983; Kromhout, Bosschieter, & Coulander, 1985) have 
demonstrated a direct relationship between alcohol con- 
sumption and BP, the Joint National Committee (2003) 
report suggests limiting daily alcohol intake to a modest 
level (i.e., <30 grams, or 2 drinks) daily. 

Interestingly, few studies have investigated the rela- 
tionship between alcohol use and BP in individuals who 
consume light to modest amounts of alcohol. Rather, 
the majority of literature has emphasized alcohol re- 
striction and BP in alcohol-dependent individuals dur- 
ing and after a period of detoxification (e.g., Aguilera, 
de la Sierra, Coca, Estruch, Fernandez-Sola, & Urbano- 
Marquez, 1999; Saunders, Beevers, & Paton, 1981). 
Nonetheless, the overall findings suggest that reducing 
alcohol intake may produce reductions in BP, particu- 
larly in those who consume large amounts of alcohol 
on a regular basis. In Keil, Liese, Filipiak, Swales, and 
Grobbee’s (1998) review of the literature, it was found 
that chronic (daily) intake of 30-60 grams (or more) of 
alcohol results in elevations in BP, and that reducing 
alcohol consumption is an effective method of lowering 
BP. Interestingly, Cushman and colleagues (1998) con- 
ducted a RCT of moderate alcohol restriction on BP and 
found that decreasing consumption by 1.3 drinks per 
day did not produce significant BP reductions. However, 
baseline alcohol consumption for participants enrolled 
in the study was not classified as “heavy” (440 g/week; 
Bulpitt & Shipley, 1999), which may explain this find- 
ing. Based on findings of the available research, includ- 
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ing the demonstrated benefits of moderate alcohol use 
on CAD risk (Joint National Committee, 2003), an over- 
all recommendation of moderate alcohol consumption 
for most individuals may be warranted. 


Sodium 


The existence of a relationship between dietary sodium 
intake and the development of HTN is widely accepted 
and is well supported by research demonstrating higher 
BP levels in cultures that chronically consume higher 
levels of dietary sodium (e.g., Midgley, Matthew, Green- 
wood, & Logan, 1996). However, intracultural studies 
have shown more mixed results. Specifically, while 
results from the Scottish Heart Health Study (Smith, 
Crombie, Tavendale, Gulland, & Tunstall-Pedoe, 1988) 
did not support a relationship between sodium and 
BP, the International Study of Salt and Blood Pressure 
(Stamler, 1997) found that a significant linear relation- 
ship between sodium and SBP existed. More recent 
reviews of epidemiological data and RCTs of sodium re- 
striction and BP have reported similarly mixed results 
(e.g., Cutler et al., 1997; Graudal, Galloe, & Garred, 
1998). To add complexity to this issue, individual dif- 
ferences have been documented relative to BP response 
to sodium (Joint National Committee, 2003), with some 
individuals (e.g., African Americans) demonstrating a 
sensitivity to salt that results in a rise in BP after high 
sodium intake. For more salt-resistant individuals, this 
rise in BP is not demonstrated. Moreover, data exist 
that suggest severe restriction of sodium intake may 
produce detrimental effects on health, such as subop- 
timal changes in lipid levels (e.g., Egan, Weder, Petrin, 
& Hoffman, 1991). Severe sodium restriction has also 
been linked with increased rates of cardiovascular mor- 
bidity and mortality (e.g., Alderman, Madhavan, Co- 
hen, Sealey, & Laragh, 1995). In general, data support 
a recommendation for hypertensive sodium-sensitive 
individuals, who typically consume high amounts of 
dietary sodium, to decrease sodium intake for the pur- 
pose of reducing BP. However, this recommendation is 
not well supported for normotensive individuals or for 
salt-resistant individuals. More research is needed to 
clarify the relationship between sodium intake and BP 
in various populations, as well as to clarify the impact 
of longer-term sodium restriction on rates of cardiovas- 
cular morbidity and mortality. 


Dietary Supplementation 


Early studies of environmental contributors to BP 
changes support a relationship between hard water and 
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HTN. As a result, researchers began investigating the 
role that dietary mineral supplementation (e.g., potas- 
sium, magnesium, and calcium) may play in BP changes. 
Of the identified contributors to BP changes, potassium 
has been shown to produce the most significant impact 
relative to BP reduction and the prevention of HTN. Po- 
tassium intake has been found to demonstrate an in- 
verse relationship to BP in epidemiological studies (e.g., 
Rodriguez, Labarthe, Huang, & Lopez-Gomez, 1994). 
As a result, various studies have investigated the impact 
of increased potassium intake on BP and have demon- 
strated mixed findings (e.g., Brancati, Appel, Seidler, & 
Whelton, 1996; Grimm et al., 1996). In a meta-analysis 
of 33 RCTs in which potassium supplementation was 
the only difference between intervention and control 
conditions, Whelton and colleagues (1997) reported 
that potassium supplementation produced significant 
reductions in SBP (-3mm Hg) and DBP (2mm Hg). 
Furthermore, they reported that greater potassium- 
related reductions in BP were associated with higher 
sodium intake, thus emphasizing the importance of 
the dietary balance relative to sodium and potassium 
intake. This balance may be particularly important for 
those who tend to demonstrate higher levels of salt sen- 
sitivity, such as African Americans. For example, in an 
examination of three dietary interventions (low salt, 
high salt, and high potassium with high salt) in a pri- 
marily African American sample, West, Light, Hinderli- 
ter, Stanwyck, Bragdon, and Brownley (1999) produced 
similar reductions in BP for salt-sensitive participants 
in the low salt and increased potassium conditions. In- 
terestingly, no changes in BP across diets in were seen 
in salt-resistant individuals. In general, increased potas- 
sium intake appears to have a weak positive effect on 
BP, which may be stronger in salt-sensitive individuals. 
Further research is needed to clarify whether adequate 
BP changes may be achieved through dietary potassium 
supplementation. 

Regarding calcium supplementation, recent meta- 
analytic data demonstrated an association between 
dietary calcium intake and DBP (Cappuccio, Elliott, Al- 
lender, Pryer, Follman, & Cutler, 1995). In Cappuccio 
et al’s review, 23 population studies were evaluated, 
and results indicate that an inverse relationship be- 
tween calcium intake and BP exists. In a second study, 
this group performed a meta-analysis of 22 RCTs of the 
effects of calcium supplementation on BP and found 
that supplementation resulted in minor reductions in 
SBP (1 mm Hg) and DBP (0.2 mm Hg). Larger decreases 
in SBP were demonstrated by hypertensives than by 
normotensive counterparts. Given the insignificant ef- 
fects demonstrated across the data, it seems unlikely 


that recommendations regarding calcium supplementa- 
tion alone are warranted in the treatment of hyperten- 
sion at this time. 

Research studies that have investigated the rela- 
tionship between magnesium supplementation and 
BP are fewer and often include small sample sizes. 
However, the extant literature suggests that magne- 
sium supplementation may have a positive effect on 
BP (e.g., Dyckner & Wester, 1983; Motoyama, Sano, & 
Fukuzaki, 1989; Widman, Wester, Stegmayr, & Wirell, 
1993). More rigorous trials of magnesium supplementa- 
tion on BP have demonstrated mixed results (Kawano, 
Matsuoka, Takishita, & Omae, 1998; Yamamoto et al., 
1995); thus more research is needed to determine 
whether magnesium supplementation alone is benefi- 
cial for BP reduction. 


Combination Dietary Interventions 


A number of studies have examined the efficacy of com- 
bining a series of dietary nutrient supplementation in 
treating hypertension. For example, the DASH (Dietary 
Approaches to Stop Hypertension) study, a multicenter, 
randomized feeding trial, was designed to evaluate the 
impact of three specific dietary patterns on BP among 
individuals with elevated DBP, or identified as stage 1 
hypertensive, who were unmedicated (Appel et al., 
1997; Conlin et al., 2000; Windhauser et al., 1999). 
Over the course of an 8-week treatment program, par- 
ticipants were provided with all meals/snacks, which 
were specific to their individual nutritional needs (e.g., 
appropriate calorie levels), as determined by staff dieti- 
cians. Treatment groups received a control diet repre- 
sentative of the average American diet, a diet high in 
fruits and vegetables but otherwise similar to the con- 
trol diet, and a combination diet (i.e., the DASH diet) 
emphasizing fruit, vegetable, and low-fat dairy intake. 
The DASH diet was low in sodium, total fat, saturated 
fat, and cholesterol, and rich in minerals identified as 
important in BP reduction (i.e., magnesium, calcium, 
potassium). Sodium content and body weight were 
kept constant through the entire study. Participants re- 
ceiving the DASH diet demonstrated reductions in SBP 
(—5.5 mm Hg) and SBP (3.0 mm Hg), and those individ- 
uals identified as hypertensive demonstrated the larg- 
est reductions in BP (—11.4/-5.5 mm Hg). Normoten- 
sive participants also demonstrated reductions in BP, 
although they were more modest (—3.5/—2.1 mm Hg; 
Appel et al., 1997). Of additional importance, African 
Americans in the Appel et al. (1997) DASH study dem- 
onstrated the greatest improvements in BP with the 
DASH diet. 


In a follow-up DASH diet study, Sacks and col- 
leagues (2001) compared the impact of varying levels 
of sodium intake and two dietary programs on BP in 
unmedicated stage 1 hypertensives. Participants were 
randomly assigned to either a DASH diet or a control 
condition similar to that in the prior study, and a cross- 
over design allowed for participants to receive three dif- 
ferent sodium levels (150, 100, 50 mmol/d for a 2,100 
kcal diet) for a total of 30 days on each dietary plan. 
Those receiving the DASH diet demonstrated superior 
reductions in SBP across all sodium levels and, not sur- 
prisingly, reductions in sodium intake were associated 
with more significant decreases in SBP for both dietary 
conditions. In general, it appears that the DASH diet 
is effective in reducing BP and may be particularly ef- 
fective in reducing BP in African Americans, who suf- 
fer the highest rates of HTN and related complications 
(Svetkey et al., 1999). A limiting factor of these studies 
is that both were feeding studies that provided all par- 
ticipants with prepared food that was adjusted for indi- 
vidual calorie needs. Although this design element may 
limit generalization of findings, the results hold signifi- 
cant importance in the hypertension treatment and pre- 
vention literature. In fact, based on findings from these 
important studies, the DASH diet is now recommended 
for the treatment and prevention of HTN (Joint National 
Committee, 2003). 


Combination Dietary and Weight 
Loss Interventions 


Recent studies have explored the impact of dietary 
changes in combination with weight loss interventions 
on BP. For example, the TONE study (Whelton et al., 
1998) was an RCT designed to evaluate the impact of 
single-component dietary and weight loss interven- 
tions, combined low-sodium and weight loss treatment, 
and usual care on BP. Of the total 975 participants, all 
of whom were treated with one antihypertensive medi- 
cation, 585 were identified as obese and were random- 
ized to one of four conditions (i.e., low-sodium diet, 
weight loss, low-sodium diet plus weight loss, or usual 
care). Obese participants receiving the combined in- 
tervention demonstrated the largest reductions in BP 
(-5.3/-3.4 mm Hg). Smaller reductions were dem- 
onstrated for the weight loss (-4.0/-1.1 mm Hg) and 
low-sodium (—3.4/-1.9 mm Hg) groups. Of potentially 
greater importance, compared to the usual care condi- 
tion, there appeared to be a decrease in risk for morbid- 
ity and mortality associated with all three alternative 
conditions, according to hazard ration data evaluated 
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in the study (0.60 for low sodium alone, 0.64 for weight 
loss alone, 0.47 for combined weight loss and low so- 
dium). These findings suggest that dietary changes, 
particularly when weight loss is emphasized, may have 
significant benefits in the treatment of hypertension, 
particularly in obese individuals. 

In 2002, Miller and colleagues conducted the first 
RCT (DEW-IT; Diet, Exercise, and Weight Loss Interven- 
tion Trial) aimed at evaluating the efficacy of a multidi- 
mensional treatment on BP. Forty-four overweight par- 
ticipants identified as pre-hypertensive or hypertensive, 
who were taking only one antihypertensive medication, 
were assigned to either a 9-week comprehensive life- 
style intervention including DASH-diet (food provided) 
plus 3 supervised aerobic exercise sessions per week 
or a no-treatment control. Neither group was encour- 
aged to lose weight. The lifestyle intervention group 
demonstrated reductions in 24-hour ambulatory BP of 
—9.5 mm Hg (DBP) and -5.3 mm Hg (SBP). Although 
the small sample size in this study limits the generaliz- 
ability of findings, results support the notion that in- 
dividuals treated with pharmacotherapy for HTN may 
further reduce BP through participation in a structured 
dietary and exercise program. In 2003, the PREMIER 
study (PREMIER Collaborative Research Group, 2003) 
evaluated the combined effects of pairing the DASH 
diet with a multicomponent lifestyle intervention for 
BP in unmedicated pre-hypertensive or hypertensive 
individuals. This study was an 18-month multicenter 
trial consisting of a total of 810 participants assigned 
to one of three groups: (1) advice only, a 30-minute 
educational session on how to reduce BP; (2) “estab- 
lished intervention,” a a 6-month behavioral interven- 
tion for weight loss, involving sodium reduction, in- 
creased physical activity, and limited alcohol intake; or 
(3) established intervention plus instruction in DASH 
diet practices. Following treatment, all groups demon- 
strated reductions in SBP, although the two groups re- 
ceiving the behavioral interventions demonstrated the 
most significant reductions (i.e., -6.6 mm Hg advice 
only; —10.5 mm Hg established intervention; 11.1 mm Hg 
established + DASH). Of importance, the PREMIER 
study did not evaluate the effect of DASH diet alone on 
BP and also did not control for weight loss; thus, it is 
difficult to understand the comparative impact of be- 
havioral intervention components on outcome. More re- 
cent trials are examining the independent contributions 
of behavioral interventions. For example, Blumenthal 
and colleagues at Duke University Medical Center in 
2009 completed data collection for the ENCORE study, 
which was designed to evaluate the independent contri- 
butions of DASH diet alone and DASH in combination 
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with a behavioral weight loss program (i.e., CBT, nu- 
trition, and exercise components), relative to a usual 
care condition in healthy individuals identified as 
overweight, pre-HTN, or HTN. Treatment incorporated 
weekly meetings with either a dietician (DASH only) 
or a dietician, psychologist, and exercise physiologist 
(combination treatment), and treatment was delivered 
in a “free-living” environment over a 4-month period. 
Results from this study promise to address some of the 
remaining questions regarding the relative impact of in- 
dependent components of multidimensional behavioral 
treatments for HTN. 


THE RELATIONSHIP BETWEEN 
PSYCHOSOCIAL STRESS AND HEALTH 


CVD is the leading cause of mortality and disability in 
the United States (Murray & Lopez, 1996; World Health 
Organization, 2003), and a vast body of literature links 
CVD to stress (see Dimsdale, 2008; Hamer, Taylor, & 
Steptoe, 2006). In the INTERHEART study (Yusuf et al., 
2004), a case-control study of acute MI in 52 countries 
relative to a variety of known, potentially modifiable 
correlates of heart disease (e.g., diabetes, waist/hip ra- 
tio, dietary patterns, activity levels, alcohol and tobacco 
use, psychosocial factors), demonstrated that 90% of 
risk of an acute MI was predicted by the risk factors 
assessed in the study (i.e., smoking, hypertension, dia- 
betes, central adiposity, psychosocial factors, daily con- 
sumption of fruits and vegetables, regular alcohol use, 
and regular physical activity). This relationship, im- 
portantly, was consistent across all geographic regions 
of the world and for individuals of all ethnic groups, 
regardless of age or gender. Psychosocial variables, as 
well as central adiposity, diabetes, and history of hy- 
pertension, were second only to smoking and abnormal 
lipid levels in relation to occurrence of an individual’s 
first MI. The authors concluded, therefore, that preven- 
tion efforts regarding CVD may be based on a similar set 
of principles worldwide, which, if applied effectively, 
could assist in the prevention of early acute MI. 
Regarding the psychosocial and psychological risk 
factors of CVD, it has been shown that individuals 
who demonstrate an exaggerated response to life stres- 
sors (e.g., coronary-prone or type-A behavior patterns) 
may be at increased risk of developing heart disease 
and/or associated risk factors (e.g., hypertension). In 
addition to traditional treatments for CVD risk factors 
such as hypertension (i.e., antihypertensive pharmaco- 
therapies), exercise training has been shown to reduce 
coronary-prone behaviors such as hostility and anger 


and may also lower cardiovascular reactivity to psycho- 
social stress. Exercise may also aid in reducing resting BP, 
as well as BP in response to laboratory stress-induction 
procedures, in hypertensive individuals. Exercise may 
reduce hemodynamic reactivity to a level targeted by 
antihypertensive pharmacotherapies, and effect may 
be most evident when paired with a behavioral weight 
loss program (Georgiades et al., 2000). These findings 
suggest that exercise participation may be important to 
the management of cardiovascular response (e.g., blood 
pressure) to psychosocial stress and support the impor- 
tance of including exercise as an adjunct treatment in 
the long-term management of CVD. This relationship 
between exercise training, stress reactivity, and CVD 
risk has been the focus of a number of research investi- 
gations in recent years. 

In addition to increasing risk for CVD, stress has 
been linked with various psychiatric disorders. Re- 
search has consistently supported the role of elevated 
life stress, as well as exaggerated reactivity to stress, in 
mood episode onset/relapse relative to various psycho- 
logical disorders, particularly in more chronic and se- 
vere forms of illness (Basco & Rush, 1995, 1996; Gitlin, 
Swendsen, Heller, & Hammen, 1995; Miklowitz, 2001; 
Miklowitz & Goldstein, 1997). It is widely accepted that 
individuals with various forms of psychiatric illness 
(e.g., bipolar disorder) experience an increased num- 
ber of stressful events prior to episode onset, as well 
as a disruption of daily routine (i.e., social rhythms), 
which place the individual at increased risk for episode 
relapse (Miklowitz & Goldstein, 1997). Current research 
supports this stress-attenuation benefits of exercise par- 
ticipation for individuals ranging in psychiatric symp- 
tom severity (i.e., subclinical to clinical populations). 
Further research is needed to address questions relative 
to the degree to which duration, intensity, and modality 
of exercise may affect health outcomes associated with 
exercise (e.g., mood enhancement, stress reduction, 
obesity management), so that “prescription” guidelines 
that may produce optimal benefits for various subpopu- 
lations may be formulated (see Barbour, Edenfield, & 
Blumenthal, 2007; Edenfield & Blumenthal, in press). 


Stress Management Therapies 


Numerous studies investigating the efficacy of vari- 
ous stress management interventions have been con- 
ducted over the past three decades. These treatment 
approaches typically attempt to assist individuals in 
learning cognitive strategies that help them think about 
life situations and their personal responses in a more 
balance and helpful manner. In addition, behavioral 


strategies (e.g., relaxation training) aimed at reducing 
reactivity to stressful events are a common component 
of stress management therapy. The effectiveness of the 
most common interventions has been evaluated by sev- 
eral meta-analytic studies (e.g., Eisenberg, Delbanco, 
Berkey, Kaptchuk, Kupelnick, Kuhl, & Chalmers, 1993; 
Jacob, Chesney, Williams, Ding, & Shapiro, 1991; Lin- 
den & Chambers, 1994). A review of the application of 
biobehavioral approaches to the treatment of hyper- 
tension, including stress management therapies, was 
conducted by Blumenthal and colleagues (2002). The 
most common forms of stress management therapies— 
biofeedback training, behavioral relaxation techniques 
and cognitive-behavioral therapy—are reviewed here. 


Biofeedback 


Biofeedback is a treatment technique designed to learn 
how an individual responds to various events (e.g., 
headache, pain), and to teach patients how to improve 
their ability to self-regulate somatic processes for the 
treatment of various health conditions (e.g., chronic 
pain, insomnia, neurological disorders, and hyperten- 
sion). A variety of biofeedback techniques exist, includ- 
ing thermal, electroencephalographic, galvanic skin 
response, electromyographic (EMG), and BP feedback. 
Thermal biofeedback involves attaching sensors to fin- 
gers or feet to measure skin temperature to help an indi- 
vidual learn when to implement relaxation techniques. 
Skin temperature in these regions tends to drop when 
an individual is under stress. Given the relationship 
between stress and elevated muscle tension and pain 
experiences, this technique is commonly used to treat 
certain pain conditions (e.g., Raynaud’s syndrome) that 
typically involve noticeable changes in circulation (e.g., 
skin color and temperature). Electroencephalographic 
biofeedback involves measurement of brain activity 
(e.g., sleep-wake cycles) by sensors connected to ap- 
propriate regions of the cranium and is typically used in 
the assessment and treatment of sleep (e.g., insomnia) 
and neurological disorders (e.g., epilepsy). In galvanic 
skin response training, electrodes measure sweat re- 
sponse, which is highly correlated to stress, or anxious 
styles of responding. This type of biofeedback training 
is useful for treating anxiety disorders. 

EMG biofeedback is the most commonly used 
technique, as it is easy to use, reliable, and less inva- 
sive than the application of recording electrodes. EMG 
techniques are typically used in adjunct with behav- 
ioral relaxation training (e.g., progressive muscle re- 
laxation) so that individuals may learn the benefits of 
self-regulation of muscle tension/relaxation, and the 
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impact that relaxation and self-regulation have on phys- 
iological processes. BP biofeedback is a more difficult 
technique to master and is used less commonly. Forms 
of BP biofeedback have been criticized for various rea- 
sons, with standard sphygmomanometry often per- 
ceived as cumbersome, automated devices as slow and 
distracting to participants, and direct BP measurement 
using arterial catheterization as invasive and impracti- 
cal. Shapiro, Tursky, Gershon, and Stern (1969) devel- 
oped a noninvasive BP feedback procedure that uses a 
constant cuff technique in which BP is measured with 
each heartbeat. A microphone is placed near the par- 
ticipant’s elbow to detect Korotkoff sounds (K-sounds), 
and an EKG record permits detection of a K-sound with 
each heartbeat. To train patients to self-regulate (i.e., 
lower) BP, the cuff is inflated so that the K-sounds are 
detected half of the time. Patients are reinforced during 
trials for heartbeats that are not followed by a K-sound, 
and a process of shaping (e.g., deflating the cuff by 
2 mm Hg and repeating the process) is introduced until 
a new median SBP is reached. Although Shapiro and 
colleagues demonstrated that it is possible for individu- 
als to learn to lower BP with this technique, the method 
is not easily adapted for clinical practice and therefore 
is seldom used. 

Some researchers, such as Agras and Jacob (1979), 
have suggested that pairing relaxation training with bio- 
feedback does not offer added benefit to the treatment 
of hypertension. Biofeedback is a singular treatment has 
shown limited effectiveness in reducing BP (Jacob et al., 
1991; Eisenberg et al., 1993). For the studies that have 
shown biofeedback to have an effect on BP, difference 
produced were generally not significantly greater than 
BP reductions demonstrated by placebo or sham bio- 
feedback interventions (e.g., Blanchard, Eisele, Vollmer, 
Payne, Gordon, Cornish, & Gilmore, 1996; Henderson, 
Hart, Lal, & Hunyor, 1998; Hunyor et al., 1997). 


Behavioral Relaxation Techniques 


Relaxation techniques, including progressive muscle re- 
laxation, meditation, and yoga, have been utilized as in- 
terventions in the treatment of HTN. In the Hypertension 
Intervention Pooling Project, Kaufmann, Jacob, Ewart, 
Chesney, Muenz, Doub, and Mercer (1988) reviewed 
12 randomized controlled trials of relaxation therapies 
in the treatment of HTN. The studies reviewed exam- 
ined the use of relaxation therapy alone, relaxation com- 
bined with biofeedback, and relaxation in combination 
with other treatments (e.g., dietary counseling or cogni- 
tive therapy techniques) in participants who were either 
medicated or unmedicated for HTN. Findings from this 
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meta-analysis revealed a modest yet statistically sig- 
nificant decrease in DBP in unmedicated participants. 
No significant improvements in DBP recordings were 
demonstrated in pharmacologically managed individu- 
als, and no significant effect on SBP was found in any 
group of participants (medicated or unmedicated). The 
investigators also noted that participants with higher 
pretreatment BP levels showed the greatest change, 
which may be the result of a floor effect, which would 
make it difficult to observe significant improvements in 
BP in a sample of individuals not suffering from more 
severe levels of hypertension. Other meta-analyses have 
suggested that relaxation therapy, relative to combina- 
tion treatments, may have no significant impact on BP 
levels (e.g., Jacob et al., 1991). 


Cognitive-Behavioral Therapy 


Cognitive-behavioral therapy (CBT) techniques in the 
form of core strategies that assist individuals in altering 
the way stressful events are perceived and responded to 
have been shown to be effective in the reduction of exces- 
sive stress reactivity. The approach includes techniques 
such as cognitive restructuring, adaptive emotional learn- 
ing and coping strategies, imagery and visualization, and 
relaxation training. Some researchers have consistently 
demonstrated significant reductions in BP, and associ- 
ated decreases in individuals’ need for HTN medication, 
through a combination of meditation, diaphragmatic 
breathing techniques, behavioral stress management, 
and biofeedback (e.g., Patel, 1991). As early as 1975, 
Patel and North (1975) reported significant reductions 
in BP in hypertensives receiving CBT for stress manage- 
ment relative to controls. Other studies, however, have 
not replicated these findings. In phase 1 of the Trials of 
the Hypertension Prevention (TOHP-I) project, Batey and 
colleagues (2000) investigated CBT stress management 
as one of seven nonpharmacologic approaches aimed at 
lowering DBP in healthy men and women ages 30-54, 
with DBP baseline measurements ranging between 80 
and 89 mm Hg. The investigators reported that the only 
significant effect was a 1.36-mm Hg reduction in DBP 
relative to controls at the end of the trial for stress man- 
agement participants who attended 61% or more of the 
intervention sessions. The authors concluded that stress 
management was an unlikely candidate for a primary 
prevention technique for HTN in a general population. 


Single-Component Versus Multi-Modal Therapies 


After single-treatment trials revealed limited efficacy rel- 
ative to BP reduction, researchers began to investigate 


combination therapy approaches. In Jacob and col- 
leagues’ (1991) meta-analysis, which evaluated 75 treat- 
ment groups and 41 control groups, single-component 
therapies (e.g., relaxation or meditation) showed small 
effects, or no reductions, in BP (i.e., -5.7 to +3.5 mm Hg 
for SBP; —3.1 to +2.3 mm Hg for DBP). In a subsequent 
meta-analysis, Eisenberg and colleagues (1993) evalu- 
ated more than 80 treatment studies that investigated 
the efficacy of CBT for HTN. However, only 26 of the 
considered studies met criteria for RCTs with sufficient 
data to be included in the meta-analysis. These research- 
ers concluded that single-component interventions re- 
sulted in no significant effect on SBP or DPB but also 
noted that combination therapy did show more prom- 
ising results, with reductions in SBP of -13.5 mm Hg 
and DBP of —3.4 mm Hg. Linden and Chambers (1994) 
conducted a meta-analysis comparing 90 RCTs inves- 
tigating stress reduction as a treatment for HTN, 30 of 
which used pharmacological interventions (i.e., diuret- 
ics, beta-blockers, or calcium channel blockers versus 
placebo), and 47 of which used behavioral interven- 
tions (i.e., weight loss, exercise, sodium restriction, 
alcohol restriction, calcium supplementation, or potas- 
sium supplementation). Similar to previous evaluations, 
single-component therapies resulted in small to no re- 
ductions in BP. However, multicomponent stress man- 
agement interventions were found to reduce BP more 
significantly (i.e., -9.7/-7.2 mm Hg), and for a longer 
duration. Individualized cognitive therapy for stress 
management resulted in the greatest reductions in BP, 
with an average decrease in SBP of —15.2 and in DPB 
of —9.2 mm Hg. In this study, stress management, exer- 
cise, and pharmacological interventions were shown to 
be equally successful in reducing SBP, whereas pharma- 
cotherapy was the most effective in reducing DBP. 
Early studies investigating the effects of various 
nonpharmacological interventions in the treatment of 
HTN, including biofeedback, relaxation techniques and 
cognitive-behavioral therapy, suffered significant meth- 
odological limitations, including small sample sizes, 
inadequate control comparisons, and unstable baseline 
BP measurements. More rigorous investigations, includ- 
ing RCTs of single -component therapies (e.g., relaxation 
or biofeedback training), have demonstrated only small 
BP reductions. Moreover, the results that have been 
demonstrated have often not been significantly greater 
than those shown in response to placebo or sham bio- 
feedback interventions. Thus, given the limited and in- 
consistent findings to date, stress management therapy 
cannot be recommended as a sole primary intervention 
technique for HTN. More recent studies have, however, 
shown some promise for multicomponent therapies 


(i.e., CBT for stress management) relative to BP reduc- 
tion. This may be representative of the aforementioned 
relationship between elevated stress levels, or elevated 
stress reactivity (e.g., in coronary prone or type A in- 
dividuals) and HTN, and may offer additional support 
for the potential benefits of stress management and re- 
laxation therapies in these populations. Such therapies 
may offer a valuable adjunctive method of BP manage- 
ment, resulting in quality-of-life improvements and a re- 
duction of cardiovascular risk. More research is needed 
to further evaluate the effectiveness of multicomponent 
stress management therapies on HTN. 


EXERCISE AND PSYCHOSOCIAL STRESS 


The overall benefits of exercise are widely accepted, 
and substantial epidemiological data support a posi- 
tive relationship between exercise, physical health, 
and overall quality of life (e.g., Lee, Hsieh, & Paffen- 
barger, 1995; Leon, Connett, Jacobs, & Rauramaa, 1987; 
Paffenbarger, Hyde, Wing, Lee, Jung, & Kampert, 1993; 
Paffenbarger, Hyde, Wing, & Steinmetz, 1984; Warbur- 
ton, Nicol, & Bredin, 2006). Exercise has consistently 
demonstrated an ability to contribute to the prevention 
of various medical conditions such as hypertension, 
diabetes, CVD, cancer, and osteoporosis (e.g., Fentem, 
1994; Warburton et al., 2006). Moreover, participation 
in a regular program of exercise has been shown to re- 
duce the incidence of premature mortality (e.g., Paffen- 
barger & Hyde, 1988; Paffenbarger et al., 1993). As a re- 
sult of these findings, researchers in various professions 
(e.g., physicians, exercise physiologists, nurses, clinical 
and health psychologists) have begun to focus their at- 
tention on investigations of the relationship between 
exercise initiation/maintenance and outcomes relative 
to health and functioning. 

Exercise is known to produce various physical 
health benefits, and research in recent decades has also 
documented various psychological benefits (Camacho, 
Roberts, Lazarus, Kaplan, & Cohen, 1991; Lawlor & Hop- 
ker, 2001; Martinsen, 1995; McAuley, 1995; Mutrie & 
Biddle, 1995; Scully, Kremer, Meade, Graham, & Dud- 
geon, 1998). There have been anecdotal reports regard- 
ing the positive effects of exercise (e.g., the so-called 
feel-good effect or runner’s high) for centuries, with 
claims rooted in philosophical ideas originating more 
than 2,500 years ago. At that time, Socrates and Plato 
argued that physical activity and training were essen- 
tial in man’s search for virtue. Hippocrates and Galen, 
likewise, argued that excessive levels of exercise partici- 
pation or restriction were detrimental to overall health 
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(e.g., Berryman, 1989; Eaton & Shostak, 1988; Galen, 
trans. 1951). Currently, there is growing evidence to 
support the philosophical claims that exercise offers a 
beneficial effect relative to psychological and emotional 
well-being (see Salmon, 2001; Scully et al., 1998). In 
fact, researchers have begun to investigate whether a 
dose-response relationship between exercise participa- 
tion and positive health changes exists, as well as the 
role of changes in physical fitness relative to benefits 
to psychological well-being and stress reactivity (e.g., 
Dunn, Trivedi, Kampert, Clark, & Chambliss, 2002, 
2005; Hamer, Stamatakis, & Steptoe, 2008; Hamer et al., 
2006, Lawlor & Hopker, 2001). 


Defining Exercise 


Exercise can be defined as participation in a program of 
regular, structured physical exertion of varying degrees 
of intensity and duration designed to elevate heart rate 
and/or increase muscle strength. Physical activity, a re- 
lated concept, involves physical exertion absent of the 
intent to elevate heart rate and may involve various un- 
structured activities such as occupational and domestic 
tasks. Exercise may be broken into two groups: aero- 
bic (literally “with oxygen”) and anaerobic (“without 
oxygen”) activities. Aerobic exercise involves sustained 
activity for which the body requires larger amounts of 
oxygen to perform (e.g., jogging, walking, and cycling). 
Oxygen is used by muscles to burn fat and glucose in or- 
der to produce adenosine triphosphate, which supplies 
energy to the body’s cells. Conversely, during anaerobic 
exercise, the muscles depend upon the metabolism of 
muscle glycogen to produce power instead of relying 
upon large amounts of oxygen. In short, anaerobic exer- 
cise involves short bouts of high-intensity exertion (e.g., 
weight lifting, sprinting, jumping) for which the body 
does not rely upon oxygen as its source of energy. 
Although participation in aerobic exercise is widely 
accepted as a necessary contributor to optimal cardio- 
vascular health, there is evidence that both aerobic and 
anaerobic exercises (strength training) can improve 
psychological health. Aerobic exercise has been more 
widely studied relative to anaerobic training, but in- 
cluding both forms of exercise is essential to achiev- 
ing optimal health benefits. In 1995, both the American 
Society of Sport Medicine and the Centers for Disease 
Control and Prevention recommended that adults en- 
gage in at least 30 minutes of moderate physical activity 
most days of the week to improve overall health and 
well-being (Pate et al., 1995). A statement on health and 
physical activity from the U.S. Surgeon General’s Of- 
fice in 1996 indicates that inclusion of regular physical 
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activity is essential for maintaining physical and psy- 
chological well-being (U.S. Department of Health and 
Human Services, 1996). In addition, the Healthy People, 
2010 objectives (U.S. Department of Health and Hu- 
man Services, 2000) include increasing the proportion 
of adults who regularly engage in moderate-intensity 
or vigorous exercise to 50% or more. Sedentary life- 
style has been consistently linked with an increase in 
risk of all-cause mortality (Paffenbarger & Hyde, 1988), 
while adoption and/or maintenance of regular exercise 
is widely known to reduce the risk of mortality (Hakim 
et al., 1998; Leon & Connett, 1991; Leon, Myers, & Con- 
nett, 1997; Paffenbarger, Kampert, Lee, Hyde, Leung, & 
Wing, 1994; Yusuf et al., 2004). Exercise has consis- 
tently been shown to result in an inverse dose-response 
relationship with various medical illnesses (e.g., coro- 
nary heart disease; Blair, Goodyear, Gibbons, & Cooper, 
1984; Martin, Dubbert, & Cushman, 1990; Yusuf et al., 
2004), and is thought to have potential for preventing or 
decreasing an individual’s risk for other illnesses such 
as colon cancer, diabetes mellitus (e.g., Helmrich, Rag- 
land, Leung, & Paffenbarger, 1991), and osteoporosis 
(see Dubbert, 1992; Warburton et al., 2006). 

The cardiovascular benefits of exercise are well es- 
tablished and have guided researchers in their efforts 
to investigate the potential psychological benefits of 
exercise. For example, the duration of an exercise train- 
ing program typically used in psychological research is 
8-12 weeks, a period of training that has been proved 
necessary to produce cardiopulmonary conditioning ef- 
fects (i.e., improved physical fitness). Similarly, when 
measuring fitness, or the body’s capacity for aerobic 
work (i.e., oxygen uptake measured by maximal ex- 
ertion VO, max, assessments), researchers have em- 
phasized the importance of aerobic exercise training. 
Alternative programs of exercise training have been de- 
veloped in research (e.g., non-strenuous flexibility and 
relaxation programs), but these interventions are most 
often used as control conditions in studies of aerobic ex- 
ercise training because they do not produce significant 
changes in cardiovascular functioning (Desharnais, 
Jobin, Cote, Levesque, & Godin, 1993; Heaps, 1978; Hi- 
lyer & Mitchel, 1979; Ransford & Palisi, 1996). 

Although exercise is widely accepted as an essential 
component of a healthy lifestyle, and the importance of 
including a healthy regimen of physical activity across 
the life span has been emphasized in recent consen- 
sus statements, few people achieve the recommended 
guidelines regarding exercise participation (i.e., at least 
30 minutes of moderate physical activity most days; 
American Society of Sport Medicine and the Centers for 
Disease Control and Prevention, cited in Pate et al., 1995; 


U.S. Department of Health and Human Services, 1996). 
Approximately 60% of adults in the United States are 
mostly sedentary, and 22% of adults report engaging in 
no leisure-time activity (Centers for Disease Control and 
Prevention, 1996). The Centers for Disease Control and 
Prevention (2005) reported similar findings, identifying 
25% of the U.S. population as mostly sedentary, and 
thus failing to achieve recommended levels of physical 
activity. Brawley and Rodgers (1993) reported that only 
about 30% of individuals in Western societies engage 
in significant levels of exercise. Moreover, they reported 
that even when a program of exercise is initiated, ap- 
proximately 50% of exercisers become sedentary within 
3-6 months. Individuals in specialized sectors of the 
population (e.g., those suffering from psychiatric ill- 
nesses) are thought to be even more sedentary than 
individuals from the general population (Goldberg & 
Huxley, 1992; Martinsen, Hoffart, & Solberg, 1989). 
Findings supporting this difference in activity level rela- 
tive to psychological health status have long raised the 
question of causality: do individuals exercise less be- 
cause they suffer from mental illness, or does a lack of 
exercise cause mental illness? 


Defining Stress 


The concept of stress is most commonly defined as a 
stimulus (e.g., an acute, time-limited, or chronic event 
that results in a stress response). Examples, accord- 
ing to this definition, include events such as a natural 
disaster, death of a spouse, or a laboratory challenge 
(e.g., mental arithmetic, cold pressor task), an emo- 
tional or physical response (e.g., anxiety or a physical 
response such as heart rate or blood pressure changes; 
Selye, 1974), or an interaction between an individual 
and his or her environment (e.g., someone suffers a 
heart attack while watching an intense football game; 
Lazarus & Folkman, 1984). In the current literature, 
stress is commonly viewed as a complex interaction be- 
tween mental state, emotional experiences, and physio- 
logical and biochemical adaptations (e.g., Cohen, 2000; 
Cooper, 1996; Hubbard & Workman, 1998). Although 
negative life events (e.g., loss, financial strain) are often 
highlighted when individuals describe stressors, likely 
because they are considered to pose greater threat to 
an individual, stressors may also include more positive 
challenges. New challenges that may not be identified 
as primarily negative in nature, such as a job promo- 
tion or having a child, may trigger the stress response 
in the same way a negative stressor (e.g., losing a job) 
would and may demand similar levels of energy and 
attention. 


Stress has been linked to various health consequen- 
ces and is also a common patient complaint across 
medical settings (Dimsdale, 2008; Hamer et al., 2006; 
Manuck, 1994; Manuck, Kamarck, Kasprowicz, & Wald- 
stein, 1993). Health consequences that have been asso- 
ciated with stress include coronary heart disease (CHD) 
and essential hypertension (Carroll, 1992; Eliot, Buell, & 
Dembroski, 1982; Frank & Smith, 1990; Goldstein & 
Niaura, 1992; Manuck, 1994; Niaura & Goldstein, 1992; 
Pickering, 1991; Treiber, Karamak, Schneiderman, Shef- 
field, Kapuku, & Taylor, 2003). Measures of stress re- 
sponse range from self-report questionnaires asking in- 
dividuals to report on the nature, severity, and chronicity 
of stressors experienced to physiological and behavioral 
measures of reactivity, which may manifest itself in 
terms of heart rate, blood pressure, respiratory rate, and/ 
or neuroendocrine responses (see Cohen, 2000; Krantz & 
Manuck, 1984; Kuhn, 1989; Manuck et al., 1993) and 
are often the target of laboratory assessment of the stress 
response. 


Physiological Assessment of the Stress Response 


There is an underlying assumption that studying physi- 
ological reactivity in response to either real-world or 
laboratory stressors will offer useful information re- 
garding who may be at greatest risk of developing 
certain clinical conditions (e.g., heart disease) in the 
future. Thus, studies of cardiovascular risk factors of- 
ten involve the assessment of physiological reactivity to 
stressors. Both under laboratory conditions (e.g., men- 
tal arithmetic, harassment, threat of shock) and in real- 
world settings (e.g., public speaking, driving, social 
interactions), behavioral stimuli have been shown to 
evoke pathogenic physiologic states. It is believed that 
the tendency to produce exaggerated physiological re- 
sponses to stressful stimuli may be an index of coronary 
risk (see Kamarck & Jennings, 1991; Krantz & Manuck, 
1984; Manuck, 1994; Pickering & Gerin, 1990; Treiber 
et al., 2003). In addition, exaggerated stress reactivity 
may serve as a contributor to disease or as a marker 
of pathogenic processes (e.g., atherosclerosis and isch- 
emic heart disease), which have been correlated with 
the development of disease. 

Commonly used methods of measuring the hemo- 
dynamic effects of stress include heart-rate and blood 
pressure monitoring. These are the most commonly 
used measures of physiological reactivity because they 
are practical, noninvasive, and reliable. Biochemical 
and neuroendocrine changes including elevated levels 
of circulating catecholamines and cortisol are also valid 
indicators of changes in stress response and have been 
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shown to be associated with hyperreactivity to stress 
(e.g., Eliot, 1987; Frankenhaeuser, 1983). Such indi- 
cators are measured through blood, urine, or salivary 
samples and thus are more invasive, time consuming, 
and costly to collect and assess. Given that individual 
responses have been shown to change in the presence of 
different stressors (Sherwood, Allen, Obrist, & Langer, 
1986), the use of more sensitive measurements of car- 
diovascular functioning relative to sympathetic activity 
may be most desirable (e.g., de Geus, van Doornen, 
de Visser, & Orlebeke, 1990; Shulhan, Scher, & Furedy, 
1986; van Doornen & de Geus, 1989). For example, the 
use of sensitive and specific measures of stress reac- 
tivity such as hemodynamic changes (e.g., peripheral 
resistance, cardiac output measured by impedance 
cardiography, circulating catecholamines, and cortisol 
levels) may provide a greater opportunity to evaluate 
mechanisms of change relative to stress response (e.g., 
de Geus et al., 1990). 

For assessment of stress reactivity in naturalistic 
settings, researchers often make use of ambulatory 
monitoring devices such as ambulatory heart-rate mon- 
itors, accelerometers, and ECG recorders. These devices 
allow for objective data collection that allows for an 
assessment of the stress response to acute and chronic 
stressors in a free-living environment. For example, ac- 
celerometers can be attached to various locations on 
the body (e.g., trunk, thigh, shank) and represent a 
relatively noninvasive method of collecting continuous 
data on cardiac functioning. These devices recognize 
body postures (e.g., sitting, lying, standing) based on 
acceleration signals. Ambulatory heart-rate monitors 
and ECG recorders must be worn on the chest to allow 
for collection of cardiac activity data. Data are used to 
calculate variables (e.g., total energy expenditure) that 
provide information regarding activity level and meta- 
bolic expenditure over time. These calculations are used 
to translate continuous data into clinically meaningful 
information regarding functional capacity and changes 
in functioning over time. Ambulatory measurements of 
stress reactivity may be useful methods for identifying 
individuals who are at elevated risk for hypertension. 
In a 10-year follow-up study of stage 1 hypertensives, 
Georgiades, de Faire, and Lemma (2004) found that us- 
ing 24-hour ambulatory blood pressure monitoring in 
conjunction with regular clinical outpatient blood pres- 
sure monitoring enhanced the likelihood of accurately 
identifying males at lower risk of developing hyperten- 
sion at follow-up. The researchers thereby concluded 
that adding 24-hour ambulatory blood pressure moni- 
toring as a standard clinical assessment tool may offer 
benefits in terms of decreasing patient anxiety, saving 
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physician time, and decreasing consumption of health 
care resources. 


Measurement of Exposure to Psychosocial Stress 


Measures of exposure to psychological stress typically 
focus on identifying environmental variables or triggers 
that result in utilization of various (adaptive or mal- 
adaptive) coping responses. Such measures include 
the Schedule of Recent Events (T.H. Holmes & Rahe, 
1967) and the Survey of Recent Life Events (Kohn & 
Macdonald, 1992a, 1992b), which assesses an individ- 
ual’s exposure to a variety of common “hassles.” The 
Survey of Recent Life Events was developed as an al- 
ternative to earlier measures (e.g., Daily Hassles Scale; 
Kanner, Coyne, Schaefer, & Lazarus, 1981), which were 
criticized for being contaminated by items, as well as a 
response format, that were thought to reflect subjective 
distress rather than predict it (Dohrenwend, Dohren- 
wend, Dodson, & Shrout, 1984; Dohrenwend & Shrout, 
1985; Green, 1986; Kohn & Macdonald, 1992b). Mea- 
sures of exposure to environmental stressors often uti- 
lize a Likert scale format, where the respondent is asked 
to indicate to what extent he or she feels a particular 
item/statement describes a part of his or her life during 
a specified period of time. Item responses are usually 
summed, with higher scores indicating a greater experi- 
ence of perceived environmental stressors. 

Other instruments evaluate psychological com- 
ponents of the stress response and include an assess- 
ment of cognitive and affective responses that are often 
associated with distress. For example, the Perceived 
Stress Scale (Cohen, Kamarck, & Mermelstein, 1983), 
a common measure of perceived distress, evaluates 
how unpredictable, uncontrollable, and overwhelming 
an individual believes events in his or her life to be. 
Other methods, such as stress diaries, ecological mo- 
mentary assessments (Shiffman & Stone, 1998; Shiff- 
man, Stone, & Hufford, 2008; Stone & Shiffman, 1994, 
2002), and experience sampling (e.g., Myin-Germeys, 
van Os, Schwartz, Stone, & Delespaul, 2001; Simons, 
Gaher, Oliver, Bush, & Palmer, 2005), are used by many 
researchers to assess stress levels during daily activi- 
ties. These methods often include external reminders 
to record diary information, thereby reducing retrospec- 
tive recall bias (e.g., Cruise, Broderick, Porter, Kaell, & 
Stone, 1996; Shiffman et al., 2002; Shiffman, Paty, Gnys, 
Kassel, & Hickcox, 1996; Shiffman & Waters, 2004; 
Stone, Broderick, Schwartz, Shiffman, Litcher-Kelly, & 
Calvanese, 2003). The use of a stress diary allows im- 
portant information to be collected, such as the nature 
of chronic stressors, mechanisms by which stressors 


exert their effects, and the role that individual differ- 
ences (e.g., personality, social, or environmental fac- 
tors) play in the stress process. In addition, these strate- 
gies allow researchers to learn about what individuals 
perceive as stressful on a daily basis, patterns in reoc- 
curring stressors, and other details regarding specific 
stressors such as patterns of responding. 


Exercise as a Stress Reduction Technique 


A vast body literature, including observational and in- 
terventional studies, examines the effects of exercise on 
stress reactivity and other aspects of emotional well- 
being (see Edenfield & Blumenthal, in press). Gener- 
ally, cross-sectional methodologies compare physically 
fit persons to unfit counterparts, or active individuals to 
inactive/sedentary counterparts. Interventional studies, 
however, compare those who exercise to non-exercising 
controls before and after exercise training over a speci- 
fied period of time. Their somewhat mixed findings are 
summarized below. 


Cross-Sectional Investigations 


Cross-sectional research generally has provided support 
for the idea that exercise may decrease stress reactivity 
for those who are classified as physically fit (e.g., Col- 
lier et al., 2008; D.S. Holmes & Roth, 1985; Light et al., 
1987). It has been suggested that higher levels of 
physical fitness may allow individuals to recover more 
quickly following exposure to stress than less physically 
fit individuals (e.g., Cox, Evans, & Jamieson, 1979; D.S. 
Holmes & Cappo, 1987). However, some researchers 
argue that if baseline differences in anxiety and car- 
diovascular reactivity were consistently controlled, no 
differences would be evident relative to individual dif- 
ferences in fitness level (Plante & Karpowitz, 1987). 

In a study of aerobic fitness in 72 female partici- 
pants, D.S. Holmes and Roth (1985) found that the 
10 most physically fit participants demonstrated smaller 
increases in heart rate during memory stress task per- 
formance than the 10 least fit participants. Interest- 
ingly, however, fitness level (based on a submaximal 
cycle ergometer test) had no impact on participants’ 
subjective responses to the mental stress task (i.e., per- 
ceived stress in response to task). Similar results have 
been found in other studies, where lower cardiovascu- 
lar reactivity (Light, Obrist, James, & Strogatz, 1987) 
and smaller increases in heart rate, DBP, and total pe- 
ripheral resistance (Hull, Young, & Ziegler, 1984; van 
Doornen & de Geus, 1989) were demonstrated in more 
physically fit individuals in response to laboratory 


stress tasks (e.g., mental arithmetic, emotionally un- 
pleasant stimuli, reaction time tasks). In a recent in- 
vestigation, Collier and colleagues (2008) evaluated the 
benefits of 4 weeks of aerobic versus resistance training 
on arterial stiffness, blood flow, and BP in unmedicated 
pre-hypertensive and stage 1 hypertensives (20 males, 
10 females). The researchers reported that resting SBP 
decreased at similar rates following both interventions. 
However, increases in arterial stiffness (i.e., central and 
peripheral pulse wave velocity and vasodilatory capac- 
ity) were found following resistance training. Interest- 
ingly, a compensatory increase in blood flow was also 
found following resistance, which may offset the in- 
crease in arterial stiffness, according to the researchers. 
Nonetheless, these findings provide additional support 
for the contention that individuals with hypertension, 
or at risk of developing hypertension, should not rely 
solely on resistance training in an effort to improve car- 
diovascular functioning. 

Steptoe, Kearsley, and Walters (1993) compared 
cardiovascular reactivity between 36 trained male 
athletes and 36 inactive (male) control counterparts. 
Cardiovascular response in relation to a mental stres- 
sor (i.e., public speaking task) following 20 minutes of 
exercise at varying levels of intensity (i.e., high inten- 
sity at 70% VO, max, moderate intensity at 50% VO, 
max, or light exercise control) was measured, and the 
researchers reported that the trained athletes demon- 
strated a hypotensive response following moderate- to 
high-intensity exercise. They also reported that both 
SBP and DPB were lower for the high-intensity exercis- 
ers than for controls during performance of the stress 
task. During recovery from the mental stressor, SBP was 
lower for high-intensity exercisers. As in other studies 
comparing extremely sedentary and active individuals 
(e.g., Roth, 1989), significant differences in body mass 
index (BMI) were found between groups; trained ath- 
letes demonstrated lower BMI than sedentary controls. 
Interestingly, however, the baseline difference in BMI 
did not moderate the observed post-exercise hypoten- 
sive effect. 

Individuals with borderline BP elevations that are 
more physically fit have been found to demonstrate 
differential improvements in cardiovascular function- 
ing in response to a mental stress task. For example, 
Perkins, Dubbert, Martin, Faulstich, and Harris (1986) 
found that borderline hypertensives classified as aero- 
bically fit demonstrated smaller increases in both SBP 
and DBP than did their unfit counterparts. Sothmann, 
Horn, Hart, and Gustafson (1987) reported that physi- 
cally fit participants showed a decrease in plasma nor- 
epinephrine following exposure to a stressor, although 
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no change in subjective mood status was reported by 
these individuals. 

Some researchers have argued that changes in car- 
diovascular reactivity in response to stress are a prod- 
uct of individual differences in anger/hostility between 
physically fit and unfit individuals (e.g., Czajkowski, 
Hindelang, Dembroski, Mayerson, Parks, & Holland, 
1990). In a study of cardiovascular reactivity in re- 
sponse to mild mental stress (i.e., video game, reaction 
time test, and 90-second cold pressor test) in a sample 
of competitive marathoners and their unfit but other- 
wise healthy counterparts, Dorheim, Ruddel, McKin- 
ney, Todd, Mellion, Buell, and Eliot (1984) found that 
distance running did not mitigate cardiovascular reac- 
tivity to behavioral stressors. In this study, the highly fit 
marathoners actually experienced greater elevations in 
cardiovascular reactivity (i.e., blood pressure) to men- 
tal challenges than did their unfit counterparts. The au- 
thors included an assessment of competitiveness (i.e., 
achievement motivation) in the study, with the expecta- 
tion that individual differences on this variable might ex- 
plain the unexpected findings; however, no differences 
in performance (e.g., work speed or correct responses) 
during mental challenges were observed between the 
two groups. It is possible that differences in reactivity 
may be explained by differences in how highly engaged 
participants were during the task. Another possible ex- 
planation for differences in reactivity is that fit individu- 
als may exhibit physiological adaptations (e.g. upregu- 
lation of beta receptors) different from those of their 
unfit counterparts. In summary, it remains unclear to 
what degree fitness changes contribute to changes in 
cardiovascular reactivity over time. 


Longitudinal Studies 


Relatively few longitudinal studies of exercise training 
and cardiovascular reactivity to stress have been con- 
ducted. In one study of healthy coronary-prone (type A) 
males, Blumenthal, Emery, Walsh, Cox, Kuhn, Wil- 
liams, and Williams (1988) found that aerobic exercise 
training resulted in more rapid recovery of heart rate, 
blood pressure, and myocardial oxygen consumption 
following completion of a mental arithmetic task. In 
1990, using a similar methodology, this group assessed 
a new sample of coronary-prone males and found that 
aerobic versus anaerobic exercise (strength training) 
resulted in greater reductions in heart rate, DBP, and 
myocardial oxygen consumption. Levels of circulating 
epinephrine during recovery were also lower for those 
completing aerobic training. Interestingly, modality of 
exercise did not produce any significant differences 
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regarding cardiovascular reactivity in response to the 
stress task. Therefore, the researchers concluded that 
aerobic exercise produced overall changes in levels of 
blood pressure and heart-rate variability instead of im- 
mediate reduction of stress reactivity. In a follow-up 
study of participants from this initial cohort, only those 
type A males who were also identified as borderline hy- 
pertensive demonstrated the above-mentioned changes 
in cardiovascular reactivity (Sherwood, Light, & Blu- 
menthal, 1989). In a similar study, Seraganian, Rosk- 
ies, Hanley, Oseasohu, and Collu (1987) found exercise 
training to have no effect in type A men; however, it is 
important to note that this study excluded participants 
who were initially identified as demonstrating exagger- 
ated psychophysiological activity. 

Other studies have demonstrated similar findings 
relative to reductions in cardiovascular reactivity in 
response to laboratory stressors with aerobic exercise 
training. However, these studies have utilized less rig- 
orous methodologies; thus additional caution must be 
taken in the interpretation of results. In investigations 
of borderline hypertensives, it has been shown that en- 
gaging in a low- to moderate-intensity aerobic exercise 
training program reduces blood pressure during labora- 
tory stressors such as a Stroop color-work conflict stress 
tasks (Rogers, Probst, Gruber, Berger, & Boone, 1996) 
or a video game (Cleroux, Peronnet, & de Champlain, 
1985). D.S. Holmes and McGilley (1987) reported that 
aerobically trained participants classified as unfit prior 
to study participation demonstrated a decrease in heart 
rate during a laboratory memory task. Although fitness 
level increased significantly for both groups in this study, 
the physically fit participants did not demonstrate the 
same results regarding decreased cardiovascular reactiv- 
ity. D.S. Holmes and Roth (1987) also utilized a memory 
task to compare cardiovascular reactivity in response 
to aerobic and anaerobic exercise training. Results from 
this study showed that absolute heart rate during task 
performance was lower for aerobically trained partici- 
pants, but that the groups did not show differences in 
reactivity to stress-induction procedures. 

Findings are mixed regarding the impact of modal- 
ity of exercise on cardiovascular reactivity to stress, 
and some investigations have demonstrated that no 
significant differences exist in cardiovascular reactiv- 
ity between aerobic and anaerobic training programs. 
Sinyor, Golden, Steinert, and Seraganian (1986), for 
example, reported that no difference in heart rate or 
subjective reactivity to a series of mental stressors was 
demonstrated in a comparison of aerobic and anaer- 
obic strength training. In a comparison of a 10-week 
cognitive-behavioral stress management program 


(CBT), an anaerobic strength training program, and an 
aerobic training program with healthy type A males, 
Roskies, Seraganian, Oseasohn, Hanley, Collu, Martin, 
and Smilga (1986) found that the CBT intervention low- 
ered reactivity. Those receiving the CBT stress manage- 
ment intervention demonstrated significant changes in 
behavioral reactivity (i.e., 13%-23% below baseline 
levels) compared to those who experienced the exer- 
cise conditions, which demonstrated comparable re- 
ductions in reactivity. The authors noted that changes 
in physiological reactivity were, in fact, minimal for all 
treatment groups and concluded that more research 
was needed to explore the relevance of physiological re- 
activity as an outcome measure for interventions with 
type A populations. 

Overall, recent findings have been mixed regarding 
the role of changes in stress reactivity versus physical re- 
sponsiveness to stressors. In a study of response to men- 
tal stressors (i.e., a speech task) following a 12-month 
exercise training intervention in caregivers, King, Bau- 
mann, O’Sullivan, Wilcox, and Castro (2002) reported 
that participants demonstrated significant reductions in 
BP. However, Georgiades et al. (2000) reported that no 
changes were found in stress-related BP responses fol- 
lowing a 6-month exercise intervention in hypertensive 
individuals, despite reductions in absolute physical re- 
sponse (i.e., BP). Similarly, Steffen, Sherwood, Gullette, 
Georgiades, Hinderliter, and Blumenthal (2001) demon- 
strated absolute reductions in BP during exposure to 
daily life stressors following a 6-month exercise treat- 
ment program, although this study did not demonstrate 
stress-related BP responsiveness. 

Consistent with theories purporting that participat- 
ing in a level of exercise of greater intensity than what 
an individual is accustomed to may be less likely to im- 
prove responses and, in fact, has the potential to worsen 
subjective experiences (e.g., depressive symptoms; see 
Yeung, 1996), some studies have found that initial level 
of fitness may be a crucial factor regarding attenuation 
of physiological responses (e.g., de Geus et al., 1990). 
Similarly, some researchers have found cardiovascular 
reactivity to be greater in more physically fit participants 
than among their similarly active but less fit counter- 
parts (de Geus, van Doornen, & Orlebenke, 1993). In 
addition, low-intensity training that does not result in 
increases in VO, max performance has also been shown 
to be more effective in decreasing cardiovascular reactiv- 
ity to stressors relative to higher-intensity exercise that 
does demonstrate fitness improvements (Rogers et al., 
1996). 

Crews and Landers (1987) conducted a meta-analytic 
review of 34 studies investigating the impact of aerobic 


training on reactivity to psychosocial stressors and con- 
cluded that aerobically fit individuals demonstrated re- 
duced reactivity to psychosocial stressors, with an av- 
erage effect size estimate of 0.48 (p <.01). In a more 
recent meta-analysis, Hamer et al. (2006) reviewed 
15 RCTs examining the effect of a single session of aero- 
bic exercise on BP in response to psychosocial labora- 
tory tasks. Exercise interventions included in the stud- 
ies reviewed ranged from mild-moderate (i.e., exercise 
intensity less than 60% VO, max or 75% heart-rate re- 
serve) to vigorous (i.e., exercise intensity greater than 
or equal to 60% VO, max or 75% heart-rate reserve). 
Stress tasks utilized in the reviewed studies were the 
Stroop task, mental arithmetic, cold pressor task, and 
public speaking. The authors reported that participation 
in an acute bout of aerobic exercise of moderate to high 
intensity attenuated stress-related BP responses similar 
to those demonstrated in earlier meta-analyses that fo- 
cused on forms of exercise training that are likely to 
produce fitness improvements (Crews & Landers, 1987). 
They concluded that the primary benefits of chronic ex- 
ercise training may be explained by the possibility that 
habitual exercisers often encounter daily stressors more 
frequently during the post-exercise window, when an 
attenuated stress response would be most likely. More 
research is needed to improve our understanding of 
the relationship between exercise, physical fitness, and 
stress reactivity. 


CARDIOVASCULAR DISEASE, 
PSYCHOLOGICAL HEALTH, 
AND EXERCISE 


The majority of the available research suggests that psy- 
chological disorders (e.g., anxiety, depression, bipolar 
disorder, and schizophrenia) represent important cardio- 
vascular risk factors. Patients with these psychological 
disorders have been shown to be at greater risk of car- 
diac morbidity and mortality than their counterparts in 
the general population (see Sowden & Huffman, 2009). 
Both behavioral and pathophysiological mechanisms 
have been proposed to explain this relationship, includ- 
ing increased prevalence of unhealthy behaviors (e.g., 
smoking, alcohol misuse, obesity, sedentary lifestyle, 
poor diet, poor treatment adherence) and known CVD 
risk factors (e.g., HTN, diabetes, metabolic syndrome) 
in mentally ill populations. Research has consistently 
demonstrated that individuals with various forms of 
psychological illness tend to lead mostly sedentary lives, 
which may further elevate risk for all-cause morbidity 
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and mortality (Richardson, Faulkner, McDevitt, Skrinar, 
Hutchinson, & Piette, 2005). Exercise may represent a 
form of behavioral activation that has particular util- 
ity for fostering decreases in a wide spectrum of de- 
pressive experiences, ranging from mildly depressed 
mood to clinical depression (see Carlson, 1991; Craft & 
Landers, 1998; North, McCullagh, & Vu Tran, 1990). 
As a result of consistent findings that exercise partici- 
pation may produce mood improvements, the Centers 
for Disease Control and Prevention has recommended 
the inclusion of exercise as an adjunct to other empiri- 
cally supported interventions for depression (Pate et al., 
1995). Some researchers have also suggested that exer- 
cise alone may be an effective intervention for some in- 
dividuals with depression (e.g., Craft & Landers, 1998; 
Netz, Wu, Becker, & Tenenbaum, 2005; Nicoloff & Sch- 
wenk, 1995). In general, exercise training has consis- 
tently been found to produce a reduction of symptoms 
of depression and anxiety (e.g., Biddle & Mutrie, 2001; 
Craft & Landers, 1998; Landers & Petruzzello, 1994; 
Long & Stavel, 1995; Martinsen, 1995; North et al., 
1990; Petruzzello, Landers, Hatfield, Kubitz, & Salazar, 
1991). Although discrepant findings exist, the evidence 
overwhelmingly supports the mood enhancement prop- 
erties of exercise (Steptoe, Kimbell, & Basford, 1998; Ye- 
ung, 1996). The role that exercise may play in treating 
and preventing mental illness (e.g., depression), and in 
increasing the functional capacity in individuals with a 
preexisting psychological disorder, has been the subject 
of many investigations in recent years, and this data 
will be reviewed here. 


Coronary Heart Disease and Depression 


The relationship between depression and prognosis 
relative to CHD has been widely researched during re- 
cent decades (see Frasure-Smith & Lesperance, 2006). 
Thombs and colleagues (2006) reported that depression 
is 3 times more likely to occur in individuals who suf- 
fer an acute MI than in the general population, with an 
estimated 15%-20% of patients meeting criteria for a 
major depressive episode during their inpatient stay fol- 
lowing MI. An even greater number of individuals dem- 
onstrate elevated symptoms of depressed mood that 
do not meet diagnostic criteria for a major depressive 
episode (Bush et al., 2005; R.M. Carney & Freedland, 
2003; Lesperance & Frasure-Smith, 2000), and women 
may be at particular risk for depression following an MI 
(Mallik et al., 2006). Furthermore, depression has been 
identified as an independent risk factor for various ad- 
verse cardiac events, including CHD, angina, heart fail- 
ure, MI, and overall cardiac mortality (R.M. Carney & 
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Freedland, 2003; Rutledge, Reis, Linke, Greenberg, & 
Mills, 2006). 

Findings have consistently shown that individu- 
als with cardiac disease are at elevated risk of devel- 
oping depression (Egede, 2007), and that the develop- 
ment of depression or depressive symptoms is strongly 
associated with poorer prognosis in those with CHD 
(R.M. Carney et al., 2008; Frasure-Smith & Lesperance, 
2005; Lett et al., 2004; Parashar et al., 2006; Pratt, Ford, 
Crum, Armenian, Gallo, & Eaton, 1996; Rugulies, 2002). 
Clinically depressed individuals who are otherwise iden- 
tified as healthy are approximately 60 % -80% more likely 
than non-depressed counterparts to develop CVD (Nich- 
olson, Kuper, Hemingway, 2006; Rugulies, 2002; Wulsin & 
Singal, 2003). Evidence also supports a dose-response 
relationship, such that elevated depression severity is 
related to cardiac events that are more severe and occur 
more prematurely (Frasure-Smith & Lesperance, 2005; 
Rugulies, 2002). Some researchers have argued that the 
relationship between depression and poorer prognosis 
relative to CHD may be explained by cardiac disease 
severity, despite evidence that the relationship remains 
after numerous potential confounds are statistically 
controlled for (R.M. Carney & Freedland, 2003; Frasure- 
Smith & Lesperance, 2005; Lane et al., 2001; Lauzon et al., 
2003; Mayou et al., 2000; Nicholson et al., 2006). None- 
theless, it is widely accepted that depression increases 
risk of subsequent cardiac events at least twofold during 
the first 12-24 months following an MI (Barth, Schu- 
macher, & Herrmann-Lingen, 2004; Frasure-Smith & 
Lesperance, 2006; Lett et al., 2004; Rutledge et al., 
2006). As a result, support is growing for the incorpo- 
ration of assessment and treatment of depression and 
common psychiatric conditions (e.g., anxiety disorders) 
as a routine component of cardiac care. In fact, the most 
recently published American Heart Association guide- 
lines (Lichtman et al., 2008) regarding comprehensive 
care for cardiac patients call for standard screening for 
depression and provision of treatment for depression to 
improve outcomes and treatment response. 


Exercise and Depression 


Prospective studies have repeatedly demonstrated that 
mostly sedentary individuals are more likely than their 
more active counterparts to endorse symptoms of de- 
pression (Camacho et al., 1991; Hassmen, Koivula, & 
Uutela, 2000; Ruuskanen & Ruoppila, 1995; Stephens, 
1988). Moreover, when study participants increased 
physical activity from baseline levels, their risk of de- 
pression at follow-up was comparable to that of those 
individuals who were active throughout the study. 


Interestingly, individuals who became more sedentary 
over time endorsed more depressive symptoms than 
those individuals who maintained participation in 
higher levels of physical activity (Camacho et al., 1991). 
Although these findings are important and provide fur- 
ther evidence supporting the general relationship be- 
tween exercise and depression, cross-sectional meth- 
odologies are incapable of addressing the question of 
causality. Specifically, the question of whether leading 
a sedentary lifestyle causes depression, or conversely, 
whether depression results in decreased participation 
in physical activity or exercise, cannot be addressed by 
cross-sectional studies. More rigorous research designs 
(i.e., RCTs) designed to investigate the directionality 
of the relationship between exercise and associated 
changes in mental well-being are necessary to examine 
this issue. 

Exercise training has been found to result in a de- 
crease in symptom expression in individuals experienc- 
ing a wide array of depressive symptoms, ranging from 
nonclinical (i.e., normal, not depressed) to subclinical 
(i.e., presence of depressive symptoms not meeting cri- 
teria for a depressive disorder) and even clinical sam- 
ples based on the criteria outlined in the text revision 
of the fourth edition of the Diagnostic and Statistical 
Manual (DSM-IV-TR; American Psychiatric Associa- 
tion, 2000). In a number of rigorous RCTs evaluating 
exercise as a treatment for depressed mood, individuals 
who participated in the exercise training intervention 
consistently demonstrated more significant declines 
in depressive symptoms than controls. This relation- 
ship is demonstrated regardless of age, race, or gender 
(see Scully et al., 1998). However, some studies have 
shown that exercise may not result in significant mood 
improvements, and researchers have hypothesized that 
this limited effect is likely a result of a floor effect in the 
study sampled (e.g., King, Taylor, Haskell, & DeBusk, 
1989; Moses, Steptoe, Mathews, & Edwards, 1989). Spe- 
cifically, it may be extremely difficult to demonstrate 
significant decreases in depressive symptoms in a sam- 
ple of individuals who are not suffering from significant 
symptoms upon enrollment in treatment. Studies of 
clinically depressed individuals (i.e., individuals meet- 
ing DSM-IV-TR criteria for major depressive disorder), 
however, may offer a more viable opportunity to ob- 
serve changes in depressive symptomatology that result 
from exercise training. 

Blumenthal and colleagues (1999) conducted an 
RCT evaluating the efficacy of exercise as a treatment 
for depression relative to a commonly used psychotro- 
pic medication (sertraline) and combination treatment 
(sertraline and exercise). The study sample consisted 


of individuals who met criteria for major depressive 
disorder, as defined by the DSM-IV-TR. Participants 
were assigned to either a 16-week aerobic exercise in- 
tervention, a standard regimen of a selective serotonin 
reuptake inhibitor (SSRI) antidepressant medication 
(i.e., sertraline), or a combination treatment of exercise 
and sertraline. The exercise training protocol consisted 
of three sessions of monitored aerobic activity weekly 
for a total of 16 weeks. Participants in each treatment 
group experienced significant reductions in depressive 
symptoms, with no significant between-group differ- 
ences. Thus, the investigators concluded that exercise 
may represent a viable treatment alternative for some 
individuals relative to psychotropic medication for 
depression. In 2000, Babyak and colleagues reviewed 
10-month follow-up data for participants in the Blumen- 
thal study. They reported that significantly lower rates 
of relapse were observed for those individuals who 
received the exercise-only intervention than for those 
who received antidepressant medication alone or the 
combination treatment. Of additional interest was the 
fact that the combined treatment (exercise plus sertra- 
line) did not produce greater benefits than either treat- 
ment delivered independently. 

Few RCTs have investigated the relative benefits of 
medication in comparison to exercise as treatment for 
depression. Interestingly, research has shown that when 
exercise is a component of treatment for individuals with 
psychological disorders, they tend to describe exercise 
as the “most effective” aspect of treatment (Martinsen 
et al., 1989; Porter, Spates, & Smitham, 2003; Sexton, 
Maere, & Dahl, 1989). In a recent study, Blumenthal and 
colleagues (2007) conducted a placebo-control study in 
which 202 adults (153 women and 49 men) diagnosed 
with major depressive disorder were randomly assigned 
to 16 weeks of either supervised group exercise, home- 
based unsupervised exercise, antidepressant medication 
(sertraline), or placebo pill. Following the 16-week inter- 
vention, 41% of participants demonstrated a remission 
of symptoms (i.e., HAM-D score <8), with active treat- 
ment groups demonstrating the largest remission rates. 
Participants who completed 16 weeks of supervised ex- 
ercise or sertraline demonstrated the highest rates of 
remission (45% and 47%, respectively). Individuals 
who received the home-based exercise treatment dem- 
onstrated the next highest remission rate (40%), with 
individuals receiving placebo demonstrating the lowest 
rates of remission (31%). Although no statistically sig- 
nificant differences were demonstrated between any of 
the treatments, these findings provide further evidence 
regarding the potential efficacy of exercise as a treat- 
ment for depression. The comparable antidepressant 
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effects demonstrated for exercise relative to sertraline 
are particularly important, as exercise may represent a 
more cost-effective, accessible, and acceptable means 
of treatment than more traditional forms of treatment 
for depression for some individuals. 

Above and beyond providing a reduction in emo- 
tional distress when used as an individual treatment 
approach or coping strategy, exercise may be effective 
when used in adjunct with other interventions. The Na- 
tional Institute for Mental Health released a statement 
asserting that regular physical exercise may be useful 
as an adjunct form of treatment for many psychological 
disorders (Morgan & Goldston, 1987). Farmer, Locke, 
Moscicki, Dannenberg, Larson, and Radloff (1988) re- 
ported that females who were minimally active were 
twice as likely as females engaging in more exercise to 
meet criteria for clinical depression over the course of 
an 8-year follow-up study. Similarly, sedentary males 
were more likely to maintain a state of depression. Simi- 
lar findings were demonstrated in a study utilizing a 
10- and 20-year follow-up protocol (Camacho et al., 
1991) for males and females who were classified as 
clinically depressed. In this study, sedentary males and 
females were found to be at significantly higher risk of 
becoming depressed than individuals who participated 
in a regular program of moderately strenuous exercise 
(i.e., three 30-minute sessions per week of jogging or 
cycling at 75%-80% heart-rate reserve). In an epide- 
miological survey of college-aged males, Paffenbarger, 
Lee, and Leung (1994) found that depression rates were 
lower among physically active individuals (including 
those involved in competitive sports) than among their 
more sedentary counterparts. 

As mentioned earlier, exercise may have more 
prominent mood enhancement effects for individuals 
reporting higher levels of initial depression (e.g., Gau- 
vin, Rejeski, & Norris, 1996). This assertion is consistent 
with findings suggesting that behavioral activation (Ja- 
cobson, Dobson, Truax, & Addis, 1996; Lejuez, Hopko, & 
Hopko, 2001; Martell, Addis, & Jacobson, 2001) may 
represent an adequate single-component treatment for 
clinical depression. Such findings are also consistent 
with research that has demonstrated the benefits of 
cognitive-behavioral psychotherapeutic interventions, 
which pair behavioral activation with cognitive restruc- 
turing exercises, to be most evident during the early 
phases of treatment, when behavioral foci are more 
prominent (Beckham & Leber, 1995; Hollon, Shelton, & 
Davis, 1993; Otto, Pava, & Sprich-Buckminster, 1996). 
Given the ongoing debate in the literature regarding 
the effectiveness of psychotherapeutic interventions in 
moderate to severe cases of depression (e.g., see Elkin 
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et al., 1989, on findings that medication is most effec- 
tive in severe cases of depression), these findings are 
particularly interesting. 

In a meta-analysis of 14 RCTs investigating the ef- 
ficacy of exercise as a treatment for major depressive 
disorder, Lawlor and Hopker (2001) noted that exercise 
training is more effective in reducing symptoms of de- 
pression than no treatment. More importantly, perhaps, 
the researchers noted that exercise training produces an- 
tidepressant benefits similar to what is seen in individu- 
als receiving cognitive therapy for depression. However, 
the authors concluded that the full extent of the effec- 
tiveness of exercise as a treatment for depression could 
not be determined due to various methodological short- 
comings of the majority of the studies in their meta- 
analysis. In a more recent meta-analysis, Stathopoulou, 
Powers, Berry, Smits, and Otto (2006) examined 11 exer- 
cise intervention studies, 4 of which were published af- 
ter the Lawlor and Hopker meta-analysis. Conclusions 
from this review indicated that exercise may be consid- 
ered an effective intervention for depression relative to 
control conditions. Despite the methodological limita- 
tions of some studies, the authors suggested that the 
existing evidence has consistently supported exercise as 
a viable treatment for depression. 


Other Psychiatric Disorders and CVD 


Although the majority of the literature has focused on 
the relationship between depression and heart disease, 
anxiety disorders, schizophrenia, and bipolar disor- 
der have also been identified as significant risk factors 
for the onset and exacerbation of CVD. Unfortunately, 
psychiatric illnesses in cardiac patients frequently go 
undiagnosed and untreated, despite the known detri- 
mental impact that these conditions have on morbidity 
and mortality rates. Anxiety symptoms that do not meet 
criteria for an anxiety disorder, as defined by the DSM- 
IV-TR (American Psychiatric Association, 2000), are 
common following acute cardiac events. An estimated 
20% -25% of post-MI patients experience anxiety symp- 
toms that persist and are diagnosable at a later time 
(Crowe, Runions, Ebbesen, Oldridge, & Streiner, 1996; 
Moser, 2007; Suls & Bunde, 2005). Although findings are 
mixed regarding the relationship between subclinical 
anxiety and CVD, the majority of research findings sug- 
gest that anxiety has a detrimental effect on CVD-related 
mortality (Allgulander & Lavori, 1991; Eaker, Sullivan, 
Kelly-Hayes, D’Agostino, & Benjamin, 2005; Kawachi, 
Sparrow, Vokonas, & Weiss, 1994; Moser, 2007). In 
addition, the presence of anxiety in cardiac patients 
has been shown to increase in-hospital complications 


following an acute cardiac event and may also con- 
tribute to continued ischemic events, reinfarction, and 
other adverse cardiac events (Moser, Riegel, McKinley, 
Doering, An, & Sheahan, 2007; Shen et al., 2008; Shi- 
beshi, Young-Xu, & Blatt, 2007). 


Anxiety Disorders 


Specific anxiety disorders (e.g., generalized anxiety disor- 
der and panic disorder) are also associated with adverse 
cardiac events. In particular, generalized anxiety disor- 
der, a condition characterized by chronic and excessive 
worry, difficulty controlling worry, and distress and/or 
functional impairment associated with these symptoms, 
has been shown to be associated with elevated rates of 
various CVD risk factors (e.g., smoking, hypercholester- 
olemia, diabetes; Barger & Sydeman, 2005). In addition, 
generalized anxiety disorder has recently been shown to 
predict major cardiac events in CAD patients (Frasure- 
Smith & Lesperance, 2008). Other anxiety disorders that 
have been associated with CVD-related morbidity and 
mortality include post-traumatic stress disorder, which 
occasionally occurs following a severe cardiac event (Ped- 
ersen, 2001); phobic anxiety, which may place affected 
individuals at particular risk of sudden cardiac death 
(Watkins, Blumenthal, Davidson, Babyak, McCants, & 
Sketch, 2006; Kawachi, Colditz, Ascherio, Rimm, Giovan- 
nuucci, Stampfer, & Willett, 1994); and panic disorder. 
Panic disorder is characterized by chronic and recurrent 
panic attacks associated with various physical symptoms 
that may mimic cardiac symptoms, anticipatory anxiety 
about future attacks, avoidance behaviors, and a fear of 
adverse physical consequences associated with acute 
symptoms (American Psychiatric Association, 2000). 
Panic disorder has been estimated to occur in 10%-50% 
of CVD patients (Fleet, Lavoie, & Beitman, 2000) and 
may place an affected individual at 3-4 times greater 
risk of MI than the general population (Smoller, Pollack, 
Wassertheil-Smoller, Jackson, Oberman, Wong, & Sheps, 
2007). Common treatments for anxiety disorders include 
SSRIs and benzodiazepines, and these agents do not ap- 
pear to have any significant negative cardiac side effects 
(Feighner, 1999; Huffman & Stern, 2003). Although most 
studies support a relationship between anxiety (clinical 
and subclinical forms) and increased risk for CVD-related 
mortality, more research is needed to further clarify this 
relationship. 


Bipolar Disorder and Schizophrenia 


Bipolar disorder and schizophrenia occur far less fre- 
quently in the general population than depressive and 


anxiety disorders, with estimated lifetime prevalence 
rates of 1%-3% for bipolar disorder (type 1) and 1% 
for schizophrenia (American Psychiatric Association, 
2000). However, individuals with these disorders die 
younger than their unaffected peers, often due to in- 
creased prevalence of medical comorbidities, with a 
large degree of this excess in mortality associated with 
CVD-related conditions (Angst, Stassen, Clayton, & 
Angst, 2002; C.P. Carney & Jones, 2006). Individuals 
with bipolar disorder are believed to be at least twice 
as likely to die from cardiovascular causes as individu- 
als in the general population (Osby, Brandt, Correia, 
Ekbom, & Sparen, 2001). Similarly, individuals with 
schizophrenia have an estimated life expectancy that is 
10-15 years shorter than unaffected individuals (New- 
man & Bland, 1991), with an estimated 20% of deaths 
in schizophrenic patients attributed to CVD (Ryan & 
Thakore, 2002). In addition, medications commonly 
used to treat both disorders (e.g., lithium, antipsychot- 
ics) are heavily associated with various CVD risk fac- 
tors, including weight gain, ventricular arrhythmia, dia- 
betes, and hyperlipidemia (Baptista, Kin, Beaulieu, & de 
Baptista, 2002; Baptista et al., 1995). The mechanisms 
thorough which psychotropic treatments for these disor- 
ders affect cardiac outcomes is poorly understood; thus 
more research is needed to improve treatment of these 
individuals. In addition, more research is needed rela- 
tive to the incidence of various psychological disorders 
in cardiac patients, and the role that improved assess- 
ment and treatment practices may play in improving 
CVD-related outcomes in these individuals. 


THE ROLE OF EXERCISE IN TREATING 
ANXIETY DISORDERS AND SEVERE 
MENTAL ILLNESS 


As reviewed above, the majority of studies investigating 
the emotional benefits of exercise have focused on the 
widely accepted antidepressant effects that have been 
found with exercise training. However, some data sup- 
port exercise as an effective intervention for other condi- 
tions, such as anxiety disorders and other more chronic 
and severe forms of mental illness (e.g., bipolar disor- 
der, schizophrenia). For example, early uncontrolled 
studies suggest that phobias may be treated success- 
fully through exposure to a phobic stimulus following 
exhaustive exercise (Driscoll, 1976; Muller & Armstrong, 
1975; Orwin, 1973). Acute exercise has also been found 
to reduce self-reported symptoms of state anxiety (see 
Petruzzello et al., 1991) and panic symptoms (Rejeski, 
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Hardy, & Shaw, 1991). It has also been found that indi- 
viduals with panic disorder symptoms tolerate aerobic 
exercise as well as healthy controls (i.e., demonstrate 
physiological responses no greater than those produced 
by normal controls; Rief & Hermanutz, 1996; Stein et al, 
1992), although subjective experiences of anxiety may 
be higher in panic patients than in healthy controls 
(Cameron & Hudson, 1986). Other investigations have 
highlighted the impact of exercise on anxiety sensitiv- 
ity, or fear of physical sensations that are perceived 
as anxiety (e.g., increased heart rate, shallow or rapid 
breathing), which may precipitate panic attacks (Ehlers, 
1995). In a study of exercise-induced physiological 
arousal relative to anxiety sensitivity, Broman-Fulks, 
Berman, Rabian, and Webster (2004) found that par- 
ticipation in both low-intensity exercise (i.e., walking at 
1 mph on a treadmill) and high-intensity exercise (i.e., 
walking or jogging on treadmill at a pace sufficient to 
achieve heart rate of 60%-90% of the age-adjusted pre- 
dicted maximum heart rate) reduced anxiety sensitivity. 
Importantly, it was observed that participation in high- 
intensity exercise resulted in a more rapid decrease in 
anxiety sensitivity scores. 

Cognitive theories attempt to explain the relation- 
ship between exercise training and decreased anxiety 
(and anxiety sensitivity), suggesting that exercise may 
facilitate a benign attribution of arousal produced by 
a phobic stimulus. According to this theory, exercise 
would, thus, prevent the maladaptive, fear-induced 
response experienced in panic from occurring (Clark, 
1986), which may also place affected individuals at lower 
risk for sudden cardiac death, as discussed above. It has 
also been suggested that exercise training may represent 
an exposure technique, which is a typical component of 
cognitive-behavioral therapies for anxiety disorders. Ex- 
posure therapy involves intentionally inducing a feared 
bodily sensation in the absence of severe negative con- 
sequences (e.g., panic attack). Based on this theory, it is 
possible that exercise training may be a viable treatment 
for individuals who suffer from panic attacks in that it 
reduces anxiety sensitivity (Broman-Fulks et al., 2004). 
Additional research is needed to further our understand- 
ing of how to utilize exercise interventions in the treat- 
ment of more chronic and severe anxiety conditions (e.g., 
panic disorder, GAD). In addition, research addressing 
issues of a possible dose-response relationship relative 
to the anxiolytic benefits of exercise is needed. More- 
over, studies that have investigated physiological adap- 
tations in both healthy and depressed samples should be 
replicated in anxious samples so that the psychological 
benefits of exercise across common psychiatric condi- 
tions may be better understood. 
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Although few investigations have examined the 
effect of exercise in treating more chronic and severe 
forms of mental illness (e.g., bipolar disorder, schizo- 
phrenia), the available data suggest that exercise may 
decrease psychotic hallucinations (Falloon & Talbot, 
1981) and depression in the context of severe mental ill- 
ness (e.g., Faulkner & Biddle, 1999; Pelham, Campagna, 
Ritvo, & Birnie, 1993). In a recent study, Kilbourne, Ro- 
fey, McCarthy, Post, Welsh, and Blow (2007) performed 
a cross-sectional analysis of exercise and nutrition be- 
haviors for patients enrolled in the VA’s National Psy- 
chosis Registry (Blow, McCarthy, & Valenstein, 2000). 
They consisted of 6,710 VA patients who either were 
classified as free of severe mental illness (46%) or 
met criteria for bipolar disorder (29%) or schizophre- 
nia (26%) during fiscal year 1999. All participants had 
completed the VA’s Large Health Survey of Veteran En- 
rollees subsection on health and nutrition behaviors. 
The researchers reported that individuals with bipolar 
disorder or schizophrenia reported less healthy nutri- 
tional habits (e.g., eating only one meal per day, more 
difficulty obtaining or preparing food) more often than 
the group without severe mental illness. Interestingly, 
patients with bipolar disorder reported poorer exercise 
habits (e.g., walking fewer than 3 days per week) and 
recent weight gain (i.e., 10 pounds during the previ- 
ous 6 months) more often than schizophrenia and par- 
ticipants who did not have severe mental illness. These 
findings seem to suggest that individuals with bipolar 
disorder may be more vulnerable than other patients 
with severe mental illness to adverse consequences as- 
sociated with poor nutrition and exercise habits, such 
as CVD-related conditions. 

Pharmacological treatments remain the standard of 
care for most chronic and severe forms of mental ill- 
ness, including bipolar disorder (e.g., lithium, depakote) 
and schizophrenia (e.g., atypical antipsychotics); thus 
most research has emphasized biological mechanisms 
and pharmacological interventions for these conditions. 
However, a few studies have investigated the effect of 
exercise as a treatment for individuals with bipolar 
disorder, and findings suggest that compliance with 
a prescription of low-intensity exercise (i.e., walking 
30 minutes, 4 times per week for 4 weeks) followed by 
independent maintenance of this program resulted in 
an increase in the use of adaptive coping strategies at 
post-test assessment. Longer-term follow-up data (at 1, 
3, and 6 months) suggested that decreased frequency of 
exercise participation resulted in a greater level of de- 
pressive symptoms reported, particularly for those who 
participated in 4 weeks of prescribed (versus elective 
initiation) exercise during treatment (Edenfield, 2007). 


These findings suggest that a prescription for mild- to 
moderate-intensity exercise may have an important im- 
pact on an individual’s perception of, and response to, 
stressful life events. In addition, self-maintained exer- 
cise subsequent to participation in a 4-week program of 
prescribed exercise may serve to prevent the worsening 
of depressive symptoms over time. 

Ng, Dodd, and Berk (2007) completed a retrospec- 
tive cohort analysis of patients diagnosed with bipolar 
disorder who were admitted to a private psychiatric 
hospital over a 2-year period. Patients were invited to 
participate in a voluntary exercise program (i.e., walk- 
ing group) during admission and were stratified into 
two groups (exercise versus non-exercise) based on ac- 
tivity selection (e.g., exercise, art therapy, relaxation, 
music therapy, psychoeducation, or group discussions) 
following admission. Researchers reported that those 
who participated in the walking program (N = 24) had 
significantly lower scores on a self-report measure of 
illness severity (the Depression Anxiety Stress Scale; 
Lovibond & Lovibond, 1995) at discharge. However, 
clinician-rated symptom severity did not differ between 
groups. Despite significant limitations of this study 
(e.g., small sample, no randomization or control for 
confounding variables, no control for subtype of bipolar 
disorder), findings suggest that exercise participation 
may assist in reducing perceived levels of symptom se- 
verity for some individuals with bipolar disorder. More 
research is needed to investigate the role of exercise 
as an adjunctive component of a more comprehensive 
intervention for bipolar disorder. This research should 
include RCTs, so that the effect of exercise on symptom 
improvement in bipolar disorder may be addressed. 
Moreover, studies investigating the role of interventions 
targeting improved nutritional and exercise behaviors, 
and the unique psychosocial challenges faced by those 
with severe mental illness (e.g., social support and fi- 
nancial considerations, medication side effects), should 
be performed. 


ADHERENCE TO LIFESTYLE 
BEHAVIOR CHANGES 


Even the most effective therapy prescribed by the most 
careful and diligent clinician can only be effective if a 
patient is compliant with the treatment recommenda- 
tions. Motivation tends to improve when patients have 
positive experiences with their clinicians, thus estab- 
lishing stronger trust in their provider and the thera- 
peutic relationship. Despite the well-known benefits 


of both pharmacological and lifestyle interventions for 
HTN, noncompliance represents a significant problem, 
with as many as 50% of patients discontinuing anti- 
hypertensive medications within 1 year after initiation 
(Jones, Gorkin, Lian, Staffa, & Fletcher, 1995). In ad- 
dition, initiation and maintenance of regular exercise 
programs and dietary modifications may prove to be 
even more difficult. Various psychological and behav- 
ioral theories have attempted to explain challenges 
relative to adherence. For example, the health belief 
model (Rosenstock, 1974) posits that adoption of new 
health-related behaviors is determined by an individ- 
ual’s beliefs about his or her health (e.g., illness vul- 
nerability, severity of illness), as well as the proposed 
behavior change (e.g., barriers to behavior, possible 
benefits of behavior). Bandura’s (1986) social cognitive 
theory posits that behavior change may be predicted 
by individual expectations regarding outcome and self- 
efficacy. According to this theory, self-efficacy, or an 
individual’s confidence in his or her ability to perform 
a given behavior, is thought to represent the stronger 
predictor of adherence and is influenced by mastery 
experiences, modeling, social persuasion, and somatic 
or emotional states (Bandura, 1977). According to the 
theory of planned behavior (Ajzen, 1988, 1991, 2002; 
Ajzen & Fishbein, 1980), the most viable predictor of 
behavior change is intention, or how determined an 
individual is to change a given behavior. Possibly the 
most commonly referenced theory of behavior change 
is Prochaska and DiClemente’s (1983) transtheoreti- 
cal model. This theory emphasizes stages of motiva- 
tion or readiness for change and proposes five stages of 
change: (1) pre-contemplation (behavior change is not 
being considered); (2) contemplation (behavior change 
is considered, but no action is taken); (3) preparation 
(small, intermittent behavior changes may be seen); 
(4) action (behavior change is engaged for less than 
6 months); and (5) maintenance (behavior change is 
engaged for 6 months or more). Individuals are said to 
fluctuate between each of the stages, with progression 
influenced by various factors such as self-efficacy, per- 
ceived cost/benefit of behavior change, and readiness 
for change. In general, there are various factors that 
influence behavior change. In addition to psychological 
theories, which have been supported as predictors of 
dietary and exercise behaviors (e.g., higher self-efficacy 
predicts exercise adherence in healthy sedentary adults; 
Oman & King, 1998), other predictors including mood, 
social support, and environmental factors exist. More 
research is needed to better understand predictors of, 
and barriers to, adherence to behavior change and 
health outcomes. 
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Exercise Adherence 


As mentioned above, long-term adherence to an exer- 
cise regimen is typically low. Data from the National Ex- 
ercise and Heart Disease Project suggest that although 
exercise participation resulted in somewhat lower 
mortality rates, the differences between exercisers and 
non-exercising controls were not significantly different 
(Shaw, 1981). However, in studies where participants 
demonstrated higher adherence rates to exercise train- 
ing, researchers report significant decreases in relative 
risk of mortality and other important end points (e.g., 
rate of hospitalization; Belardinelli, Georgiou, Cianci, & 
Purcaro, 1999). 

Rates of non-adherence to exercise may be even 
higher for individuals suffering from depression, as 
some symptoms of depression (e.g., fatigue, anhedonia, 
social withdrawal) may act as an added barrier to ex- 
ercise initiation or maintenance. Consistent with this 
theory, research has shown that individuals reporting 
a higher level of depression upon enrollment in car- 
diac rehabilitation participated in fewer exercise ses- 
sions and dropped out of the program at higher rates 
than participants endorsing fewer depressive symptoms 
(Glazer, Emery, Frid, & Banyasz, 2002). Assessing mo- 
tivation to exercise prior to enrollment in a program 
of exercise training may be a useful way to improve 
adherence (Marcus & Forsyth, 2003), as motivation is 
thought to be a critical aspect of behavior change. Stud- 
ies that have investigated the effect of a brief counsel- 
ing intervention matched to an individual’s motivation 
level have found that such an intervention improves 
one’s ability to achieve defined exercise goals (Bock, 
Marcus, Pinto, & Forsyth, 2001). This approach requires 
clinicians to review lapses in exercise participation with 
patients so that unique barriers and motivators relative 
to adherence may be determined. Meta-analyses of diet 
and exercise interventions have found that behavior 
change may be effectively produced (Brunner, White, 
Thorogood, Bristow, Curle, & Marmot, 1997; Dishman & 
Buckworth, 1996), particularly when strategies such as 
behavioral contracting, positive reinforcement, stimu- 
lus control, contingency planning, and external remind- 
ers are used (for reviews, see Brownell & Cohen, 1995; 
Burke, Dunbar-Jacob, & Hill, 1997; Dunbar-Jacob & 
Schlenk, 2001). Additional research is needed to ex- 
plore the relationship between various psychological 
variables and exercise adherence, as individual differ- 
ences in anxiety and life satisfaction are thought to be 
associated with dropout from exercise participation in 
some populations (e.g., Herman, Blumenthal, Babyak, 
Khatri, Craighead, & Krishnan, 2002). 
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SUMMARY AND FUTURE DIRECTIONS 


The field of behavioral cardiology has grown out of the 
need to address the various psychosocial risk factors 
of CVD onset and exacerbation that have been identi- 
fied, including stress and stress reactivity, various psy- 
chological illnesses, and lifestyle behaviors (e.g., eating 
patterns, weight, smoking, alcohol use). It has become 
so widely accepted that psychosocial variables play a 
critical role in CVD (incidence and treatment) that the 
American Heart Association now recommends regular 
screening for and treatment of depression in cardiac pa- 
tients (Lichtman et al., 2008). Although numerous stud- 
ies have supported the relationship between lifestyle 
factors and cardiac risk factors, including hypertension, 
few investigations utilizing rigorous methodology (i.e., 
RCTs) have examined the effect of lifestyle modification 
interventions in individuals at risk of developing car- 
diovascular disease. Rigorous randomized, controlled 
designs that use careful medical screening, precise 
documentation of cardiac risk factors (e.g., hyperten- 
sive status), reproducible interventions, and adequately 
powered samples are imperative to the advancement of 
the literature on the importance of integrative cardiovas- 
cular care. Such studies should also consider individual 
differences, as there appears to be considerable vari- 
ability in response to treatment, such that the target for 
lifestyle modification may differ between patients (e.g., 
tobacco cessation, weight loss). Identification of the as- 
pects of treatment that are needed for a given subgroup 
of patients is an important avenue for future research 
to pursue to enhance individualization of treatment, 
which is expected to increase treatment adherence 
and, ultimately, effectiveness. In addition, mechanisms 
of change that may offer information regarding which 
lifestyle modifications demonstrate the most significant 
positive impact on cardiac risk factors (e.g., reduction 
of BP, decreased stress reactivity), and for what sub- 
groups of the population, are other important targets 
for future investigations. Development, implementa- 
tion, and evaluation of various lifestyle modification 
interventions are critically important to treatment and 
prevention efforts relative to cardiovascular disease and 
associated risk factors (e.g., hypertension, obesity, psy- 
chological illnesses). 

Another important area that warrants ongoing re- 
search is the relationship between exercise, stress reac- 
tivity, psychological well-being, and incidence of CVD. 
Enhancing our understanding of the complex relation- 
ship between these variables is essential to improving 
public health initiatives, particularly in light of the high 


cost of sedentary lifestyles, including increased health 
care costs and overall morbidity and mortality rates. 
Exercise may represent a clinical intervention strategy 
important to the treatment and prevention of various 
disease processes, including the onset or relapse of 
psychological conditions (e.g., depression, anxiety). 
In addition, exercise may offer a method for ameliorat- 
ing the effects of stressors that occur in an individual’s 
life (Salmon, 2001), which is particularly relevant for 
individuals who are already suffering functional im- 
pairments associated with psychopathology. Moreover, 
exercise has the potential to moderate some health 
consequences commonly associated with serious men- 
tal illness (e.g., bipolar disorder, schizophrenia), such 
as obesity, diabetes, and hypercholesterolemia, which 
likely result from a combination of unhealthy lifestyle 
behaviors and the side effects of pharmacological agents 
used to manage these conditions. Overall, exercise may 
represent a more accessible and acceptable treatment 
option for some populations, particularly for individu- 
als who are resistant to more traditional therapies or to 
whom traditional therapies are not available as a result 
of cultural, financial, or other personal factors. Further 
research investigating the differential benefits of various 
forms of stress-management treatments (e.g., exercise, 
relaxation training, meditation, psychotherapy), as well 
as investigations of the efficacy of such interventions in 
various subgroups of the population for whom exercise 
may represent a viable treatment option (e.g., coronary- 
prone individuals), is needed. In addition, further in- 
vestigation of the dose-response relationship relative to 
the psychological benefits of exercise is needed. This 
line of research would provide insight regarding the ef- 
fectiveness of exercise as a treatment for stress-related 
disorders and would also provide information necessary 
to improve our understanding of who may experience 
the greatest benefits of exercise and other behavioral/ 
lifestyle interventions that may be used in the treatment 
of various health conditions. 
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Exercise has been described as a fundamental compo- 
nent of the “healing power of nature” since the time of 
Hippocrates, along with proper nutrition, adequate rest, 
fresh air, massage, and baths (W.H.S. Jones, 1953). Hip- 
pocrates and other medical philosophers acknowledged 
the merits of exercise, albeit without a scientific ratio- 
nale for the underlying mechanisms. Both the industrial 
revolution in the 20th century and advances in technol- 
ogy in the 21st century, which resulted in a sociocul- 
tural shift from hard physical labor to sedentary living, 
have been accompanied by physical and mental health 
comorbidities, such as alarming increases in the preva- 
lence in obesity and depression (control over infectious 
diseases notwithstanding; Johnsgard, 2004). 

While exercise to improve physical and mental 
health has been prescribed for quite some time, exercise 
psychotherapy represents a relatively recent modality 
of therapy for the presentation of mood, anxiety, and 
other mental health disorders, as well as for the presen- 
tation of primary or comorbid medical conditions, such 
as obesity, diabetes, and heart disease. This chapter 
provides definitions regarding exercise psychotherapy 
and a more in-depth discussion regarding the theoreti- 
cal underpinnings, assessment and measurement tools, 
and practical implications of exercise psychotherapy as 
a modality of treatment for physical and psychological 
health problems. Practical guidelines are provided for 
the clinical application of exercise psychotherapy for 
the prevention and treatment of physical and mental 
health problems, including guidelines regarding the 
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ethical practice of exercise psychotherapy. While the 
terms “client” and “patient” have long been used inter- 
changeably among mental health practitioners, here the 
term “client” will be used for persons seen in outpatient 
psychotherapy, and the term “patient” will be used for 
individuals with medical illness or more severe psycho- 
pathology (Hays, 1999). 


WHAT IS EXERCISE PSYCHOTHERAPY, 
AND HOW DOES IT DIFFER FROM 
PSYCHOTHERAPY AND EXERCISE 
INTERVENTIONS? 


Exercise is defined as the exertion of the body, with 
the aim of achieving a beneficial level of fitness and 
health, both physically and mentally (Merriam-Webster, 
2003). It has also been defined as the act of employ- 
ing or putting into play; activity that requires physi- 
cal or mental exertion, especially when performed to 
develop or maintain fitness; “to bring to bear,” or to 
exert; “to implement the terms of (as an option)”; and 
“to use repeatedly in order to strengthen or develop” 
(Merriam-Webster, 2003). Exercise involves either ac- 
tive or passive exertion of small or large areas of body 
muscle mass, sometimes challenging either the anaero- 
bic or aerobic metabolic system, or both (Sime, 2002). 
There are three different intensities of exercise: light, 
moderate, and vigorous (Hays, 1999; Johnsgard, 2004; 
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Sime, 2002; Trembblay, Simoneau, & Bouchard, 1994). 
Light exercise typically permits an individual to talk 
simultaneously. Forms of light exercise include walk- 
ing, light housework, gardening, and gentle stretching. 
Moderate exercise typically requires increased exertion, 
so that the individual feels slightly out of breath. Exam- 
ples of moderate exercise are brisk walking or walking 
up hills, yoga, and Pilates. Vigorous exercise necessi- 
tates more rapid breathing and increased and sustained 
levels of exertion, such as running or jogging, cycling, 
swimming, and weight or strength training (Hays, 1999; 
Johnsgard, 2004; Sime, 2002; Trembblay et al., 1994). 
Exercise may be purely functional, in the form of daily 
activities of living, such as walking, lifting, pushing, or 
climbing stairs. Physical activity may also take the form 
of a variety of enjoyable play-type, recreational, or lei- 
sure activities, the inherent pleasure of which may be 
sufficient to maintain the behavior indefinitely (Hays, 
1999; Johnsgard, 2004; Sime, 2002). 

Psychotherapy is the “treatment of mental or emo- 
tional disorders, or of related bodily ills by psychologi- 
cal means,” or a set of techniques believed to cure or 
to help solve behavioral and other psychological prob- 
lems in humans, the common element of which is di- 
rect personal contact between therapist and patient, 
mainly in the form of talking (Merriam-Webster, 2003). 
Exercise therapy (or therapeutic exercise) is defined as 
the use of exercise as an adjuvant treatment modality 
to improve physical and/or mental health outcomes 
(Daley, Copeland, Wright, Roalfe, & Wales, 2006; Hays, 
1999; Johnsgard, 2004; Sime, 2002; Tkachuk & Martin, 
1999), or as the prescription of a physical activity pro- 
gram in which the client undertakes voluntary muscle 
contraction and/or body movement with the aim of 
relieving symptoms, improving function, or retaining 
or slowing the deterioration of health (N.F. Taylor, 
Dodd, Shields, & Bruder, 2007). Therapeutic exercise 
has been used for individuals suffering from a pleth- 
ora of medical and psychological health problems, 
including obesity, diabetes, cardiac disease, cancer, 
multiple sclerosis, osteoarthritis, depression, and anxi- 
ety (Annesi & Unruh, 2008; Babyak et al., 2000; Blu- 
menthal et al., 2007; Conn, Hafdahl, Minor, & Nielsen, 
2008; Conn, Hafdahl, Porock, McDaniel, & Nielsen, 
2006; Daley et al., 2006; Dishman et al., 2006; Dunn, 
Trivedi, Kampert, Clark, & Chambliss, 2002, 2005; Frie- 
denreich & Cust, 2008; Graham, Kremer, & Wheeler, 
2008; Halle, Korsten-Reck, Wolfarth, & Berg, 2004; 
Herndndez-Molina, Reichenbach, Zhang, Lavalley, & 
Felson, 2008; Kangas, Bovbjerg, & Montgomery, 2008; 
Kelly, Steinberger, Olson, & Dengel, 2007; Kruk, 2007; 
Lee & Russell, 2003; Pradhan, Manson, Rifai, Buring, & 


Ridker, 2001; Qi, Hu, & Hu, 2008; N.F. Taylor et al., 
2007; Zhang et al., 2007). 

While exercise therapy may involve the mental 
health care practitioner (e.g., psychologist, psychiatrist, 
social worker) engaging in exercise (such as walking) 
on an intermittent basis, descriptions of exercise therapy 
tend to focus on the practitioner facilitating the initiation 
and maintenance of habitual exercise for the client for 
the prevention and treatment of physical and/or men- 
tal health conditions, outside the regularly scheduled 
therapy sessions (Hays, 1999; Johnsgard, 2004; Sime, 
2002). Exercise therapy has been described as an active 
intervention that necessitates that the client or patient 
conquer inertia (to initiate motion), choose a physical 
activity in which to engage (as well as the time, loca- 
tion, and duration of the activity), and sustain the effort 
to engage in the chosen physical activity, despite tran- 
sient physical discomfort (Hays, 1999; Johnsgard, 2004; 
Sime, 2002). Therapeutic exercise has been determined 
most likely to be effective when relatively intense, and 
there are indications that targeted and individualized 
exercise programs may produce more beneficial out- 
comes than standardized programs (N. F. Taylor et al., 
2007). 

Exercise therapies and interventions have remained 
marginally distinct from exercise psychotherapy (also 
known as walk/talk therapy). Exercise psychotherapy 
has been described as the practice of integrating a pro- 
gram of exercise with traditional psychotherapy, as a 
primary or adjuvant treatment modality for mental and/ 
or physical illness (Hays, 1999; Johnsgard, 2004). Ex- 
ercise psychotherapy is unique in that the practitioner 
(who typically has expertise in exercise psychology and 
physiology) exercises (typically walking) with the client 
during the treatment session (Hays, 1999). Through this 
process, the therapist is a consultant, providing exercise 
prescriptions, support, encouragement, and/or techni- 
cal advice (Hays, 1999), and acting as a role model in 
demonstrating his or her use of exercise as a mecha- 
nism for preventing and treating mood disturbances, as 
well as a means of appreciating and connecting with 
nature/beauty (Sime, 2002), and as a participant in the 
therapeutic process (Hays, 1999). The mental health 
practitioner typically recommends that the client en- 
gage in additional exercise sessions on his or her own, 
between therapy sessions, with the goal of establishing 
a regular pattern of exercise that can continue follow- 
ing the eventual termination of therapy (Hays, 1999; 
Johnsgard, 2004). The therapist typically focuses on the 
enjoyment of the exercise, in addition to reducing emo- 
tional disturbance. Walking briskly side by side with 
clients has been noted to facilitate engagement in the 


therapeutic process, particularly with guarded patients 
or during the discussion of difficult topics (Hays, 1999; 
Johnsgard, 2004). The side-by-side (versus face-to-face) 
orientation has been depicted as less threatening to cli- 
ents, thus allowing the therapist to approach difficult 
topics without the additional pressure of direct and 
continuous eye contact (Hays, 1999; Johnsgard, 2004). 
Exercise may provide a welcome distraction (via motor 
activities) for some clients, who may report that their 
minds clear enough to allow them to listen and process 
information more effectively, thus making them more 
receptive to therapeutic suggestions (Hays, 1999; Johns- 
gard, 2004). The physical exertion associated with brisk 
walking has been described as increasing creativity and 
problem solving on both the part of the therapist and 
the client, and patients describe the constantly chang- 
ing scenery during the walk as refreshing (Hays, 1999; 
Johnsgard, 2004). The option of gazing at the scenery 
or focusing on the pace or rhythm of the walking stride 
may help to create an informal atmosphere, thus facili- 
tating more spontaneous responses (Hays, 1999; Johns- 
gard, 2004). The informal nature of the walk may also 
facilitate candor and reduce guardedness (Kendzierski & 
Johnson, 1993). Despite the noted benefits of exercise 
for psychological and physical health outcomes, exer- 
cise therapies have been described as the “neglected 
intervention” in mental health care (Callaghan, 2004), 
and little empirical research has been conducted to sup- 
port their efficacy. 


Effects of Exercise on Physical Health 


Voluntary physical activity and exercise training have 
been demonstrated to positively influence brain plastic- 
ity by facilitating neurogenerative, neuroadaptive, and 
neuroprotective processes, which are mediated by neu- 
rotrophic factors (Dishman et al., 2006). The adaptations 
in the central nervous system associated with exercise 
training and physical activity have implications for the 
prevention and treatment of obesity, cancer, depression, 
the decline in cognition associated with aging, and neu- 
rological disorders such as Parkinson’s disease and 
Alzheimer’s disease, among other conditions (Bergen, 
Toole, Elliott, Wallace, Robinson, & Maitland, 2002; Blu- 
menthal et al., 2007; Cakit, Saracoglu, Genc, Erdem, & 
Inan, 2007; Campbell & McTiernan, 2007; Daley et al., 
2006; Dishman et al., 2006; Friedenreich & Cust, 2008; 
Halle et al., 2004; Hu, Lakka, Kilpeläinen, & Tuomilehto, 
2007; Lautenschlager et al., 2008; Salmon, 2001; Ste- 
vens & Killeen, 2006; Yu, Kolanowski, Strumpf, & 
Eslinger, 2006). Chronic voluntary physical activity also 
has been shown to attenuate neural responses to stress 
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in brain circuits responsible for regulating peripheral 
sympathetic activity (Campbell & McTiernan, 2007; 
Strohle et al., 2007; Timmons, Tarnopolsky, Snider, & 
Bar-Or, 2006; Tkachuk & Martin, 1999; You & Nicklas, 
2008), suggesting constraint of sympathetic responses 
to stress that could plausibly contribute to reductions 
in clinical disorders such as hypertension, heart failure, 
oxidative stress, and suppression of immunity (Dish- 
man et al., 2006). 

Recent evidence has demonstrated the positive 
effects of physical activity or exercise on reducing 
chronic diseases such as cardiovascular disease, dia- 
betes, cancer, obesity, osteoporosis, and fall-related 
injuries (Campbell & McTiernan, 2007; Friedenreich & 
Cust, 2008; Giada, Biffi, Agostoni, Anedda, Belardinelli, 
Carlon et al., 2008b; Hu et al., 2007; Kangas et al., 2008; 
Qi et al., 2008). The strongest evidence of these posi- 
tive effects has been provided for colon cancer, breast 
cancer, diabetes, and cardiovascular diseases, with 
maximal magnitudes of risk reduction reported as 75% 
for breast cancer, 49% for cardiovascular and heart dis- 
eases, 35% for diabetes, and 22% for colorectal cancer 
(Kruk, 2007). The results of a number of prospective 
studies and clinical trials evaluating the associations 
between physical activity and diabetes risk have con- 
sistently shown that regular physical activity at one’s 
job and during one’s commute and leisure time dimin- 
ishes the risk of type 2 diabetes by 15%-60%, and that 
lifestyle interventions, including counseling for physi- 
cal activity, nutrition, and body weight, reduce the 
risk by 40%-60% among adults with impaired glucose 
tolerance, and by about 20% among general individu- 
als (Qi et al., 2008). Moreover, lifestyle changes that 
increase physical activity have been demonstrated to 
significantly reduce the risk of development of type 2 
diabetes in individuals with impaired glucose tolerance, 
and modest weight change and achievable physical ac- 
tivity goals have translated to significant risk reduction 
for type 2 diabetes (Hu et al., 2007; Hu, Rico-Sanz, 
Lakka, & Tuomilehto, 2006; Ryan, 2003). Thirty min- 
utes per day of moderate- or high-level physical activ- 
ity has been shown to be an effective and safe way to 
prevent type 2 diabetes in all populations (Hu et al., 
2007). Exercise and physical activity represent essen- 
tial components of weight loss and management in the 
treatment of obesity among adult and child populations 
(Annesi & Unruh, 2008; Butte, Puvau, Adolph, Vohra, & 
Zakeri, 2007; Carrel, Clark, Peterson, Nemeth, Sullivan, & 
Allen, 2005; Daley et al., 2006; Dishman et al., 2006; 
Halle et al., 2004; Kalra, Dube, Pu, Xu, Horvath, & 
Kalra, 1999; Kelly et al., 2007; Kelly, Wetzsteon, Kaiser, 
Steinberger, Bank, & Dengel, 2004; McMurray et al., 
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2007; Nassis et al., 2005; Penedo & Dahn, 2005; Shaibi 
et al., 2006; M. Taylor, Mazzone, & Wrotniak, 2005), 
as well as in the prevention of age-related weight gain 
(Callaghan, 2004). 

Several randomized clinical trials have shown that 
physical activity interventions modify biomarkers of 
cancer risk (Campbell & McTiernan, 2007; McTiernan 
et al., 2006) and result in small positive effects on 
health and well-being outcomes among individuals 
with cancer (Conn et al., 2006). Meta-analysis of 57 
randomized clinical trials indicates that exercise inter- 
ventions (including multimodal exercise and walking 
programs) provide reductions in cancer-related fatigue 
(Kangas et al., 2008). Other studies have demonstrated 
that exercise interventions are associated with a di- 
minished decline in cognitive functioning in patients 
with Alzheimer’s disease (Lautenschlager et al., 2008; 
Stevens & Killeen, 2006; Yu et al., 2006). Exercise in- 
terventions (including progressive and intensive tread- 
mill training programs) have been demonstrated to 
improve movement initiation time, gait rhythm, mo- 
bility, and quality of life, as well as to reduce postural 
instability, fall risk, and fear of falling in patients with 
Parkinson’s (Bergen et al., 2002; Cakit et al., 2007; 
Herman, Giladi, Gruendlinger, & Hausdorff, 2007). 
Therapeutic exercise, particularly with an element of 
strengthening, has been determined to be an effica- 
cious treatment for hip osteoarthritis (Fransen, Mc- 
Connell, & Bell, 2002; Hernandez-Molina et al., 2008; 
Zhang et al., 2007), with beneficial treatment effects 
for diminished osteoarthritis-associated pain and self- 
reported physical function (Fransen et al., 2002). Nu- 
merous randomized clinical trials have confirmed the 
efficacy of exercise therapy (including strengthening, 
aerobic, and water-based exercise) for the treatment 
of osteoarthritis, with effect sizes of 0.32 for strength- 
ening exercise (95% CI: 0.23, 0.42), 0.52 for aerobic 
exercise (95% CI: 0.34, 0.70), and 0.25 for water-based 
exercise (95% CI: 0.02, 0.47; Zhang et al., 2007). 

There is considerable evidence that exercise thera- 
pies represent a necessary component of effective be- 
havioral treatments that reduce self-reported pain in 
individuals with chronic pain, including pain associated 
with cancer, arthritis, and other musculoskeletal disor- 
ders (Conn et al., 2008; Dittrich, Giinther, Franz, Burt- 
scher, Holzner, & Kopp, 2008; Hernandez-Molina et al., 
2008; K.D. Jones, Adams, Winters-Stone, & Burckhardt, 
2006; Mannerkorpi, 2005; N. F. Taylor et al., 2007; Tka- 
chuk & Martin, 1999), with the exception of migraine 
headache, for which the evidence remains limited by 
a relatively low number of clinical trials, in addition 
to the indiscriminate application of different techniques 


(Busch & Gaul, 2008; Fernandez-de-Las-Penas, 2008). In 
contrast, there is strong evidence supporting aerobic ex- 
ercise as a treatment prescription for persons with fibro- 
myalgia (K.D. Jones et al., 2006; Mannerkorpi, 2005), 
with the greatest effect and lowest attrition occurring 
in lower-intensity exercise programs. In fact, exercise 
therapy has been declared an essential component of 
treatment for individuals with fibromyalgia, resulting 
in improved health and fitness and decreased reported 
symptoms (K.D. Jones et al., 2006; Mannerkorpi, 2005), 
as long as exercise remains limited to an appropriate in- 
tensity and is modified by the client as necessary and is 
symptom limited (K.D. Jones et al., 2006). 


Effects of Exercise on Mental Health 


Fitness levels and regular physical activity have been 
reported to be inversely related to depression and other 
mood disturbances (Lee & Russell, 2003; A.J. Morgan & 
Jorm, 2008; Pelham, Campagna, Ritvo, & Birnie, 1993; 
Ströhle et al., 2007), as well as enhanced psychological 
health and well-being (Callaghan, 2004; Lane & Terry, 
2000). Exercise has been determined to be an effective 
method of enhancing mood (Berger & Motl, 2000; Lane & 
Terry, 2000), as well as regulating negative mood. In 
particular, it has been found to be an effective regulator 
of anger and depression (Lane & Terry, 2000). In this 
regard, a growing body of literature has demonstrated 
that that exercise (including exercise interventions) is 
both viable and cost effective yet vastly underutilized 
in the treatment and prevention of psychological and 
emotional disorders and disturbances (Annesi & Unruh, 
2008; Babyak et al., 2000; Blumenthal et al., 1999, 2007; 
Callaghan, 2004; Chaput, Arguin, Gagnon, & Tremblay, 
2008; Daley et al., 2006; Daley, Copeland, Wright, & 
Wales, 2005; Dishman et al., 2006; Dittrich et al., 2008; 
Doyne, Schambless, & Beutler, 1983; Dunn et al., 2002, 
2005; Folkins & Sime, 1981; Giada et al., 2008a, 2008b; 
Johnsgard, 2004; Kruk, 2007; Lee & Russell, 2003; A.J. 
Morgan & Jorm, 2008; Needham & Crosnoe, 2005; North, 
McCullagh, & Tran, 1990; Penedo & Dahn, 2005; Petruz- 
zello, Landers, & Salazar, 1993; Pinquart, Duberstein, & 
Lyness, 2007; Salmon, 2001; Sime, 1987; Skrinar, Unger, 
Hutchinson, & Faigenbaum, 1992; Strdhle et al., 2007; 
Tkachuk & Martin, 1999; van Dixhoorn, Duivenvoorden, 
Pool, & Verhage, 1990). Exercise has been associated 
with lower levels of mood disturbances, including stress 
and hostility, among adolescents and middle-aged and 
elderly adults (Annesi & Unruh, 2008; Blumenthal et al., 
2007; Camacho, Roberts, Lazarus, Kaplan, & Cohen, 
1991; Daley et al., 2006; Emery, Hauck, & Blumenthal, 
1992; Lee & Russell, 2003; A. J. Morgan & Jorm, 2008; 


Norris, Carroll, & Cochrane, 1992; North et al., 1990; 
Penedo & Dahn, 2005; Pinquart et al., 2007; Rajala, 
Uusimaki, Keinanen-Kiukaanniemi, & Kivela, 1994; Ru- 
uskanen & Parkatti, 1994; Strohle et al., 2007; Weyerer, 
1992). Exercise interventions have been shown to be 
comparable to psychopharmacologic medications (e.g., 
Zoloft, an SSRI) for the treatment of major depressive 
disorder, both immediately following treatment and at 
6-month follow-up (Babyak et al., 2000; Blumenthal 
et al., 1999, 2007). 

In one recent study, 202 adults (153 women; 49 
men) diagnosed with major depression were randomly 
assigned to either supervised exercise in a group set- 
ting, home-based exercise, antidepressant medication, 
or placebo pill for 16 weeks following completion of 
a structured clinical interview for depression and the 
Hamilton Depression Rating Scale (HAM-D; Blumen- 
thal et al., 2007). Remission was defined as no longer 
meeting the criteria for major depressive disorder and 
a HAM-D score of <8. Patients in the active treatment 
groups achieved higher remission rates than those re- 
ceiving the placebo pill, such that patients who exer- 
cised achieved remission rates comparable to those of 
patients who received psychopharmacologic therapy 
(Blumenthal et al., 2007). However, the relatively high 
placebo response rates suggested that a considerable 
portion of the therapeutic response was determined by 
patient expectations, ongoing symptom monitoring, at- 
tention to the patient, and other nonspecific factors (Blu- 
menthal et al., 2007). Importantly, long-term effects on 
mood have been noted for exercise, with lower relapse 
rates noted for individuals who continue to exercise ha- 
bitually than for those who manage their depression 
through medication (Babyak et al., 2000; Blumenthal 
et al., 1999, 2007). 

A meta-analysis of 57 controlled intervention stud- 
ies revealed a medium effect size for physical exercise 
interventions, with weaker effects for studies that em- 
ployed active control groups and studies of physically 
ill, cognitively impaired, and depressed patients (Pin- 
quart et al., 2007). Another meta-analysis determined 
that exercise is associated with decreased depressive 
symptoms, with both immediate and longer-term ef- 
fects; the effects were strongest for older individuals, 
along with persons with greater mood disturbance and 
decreased levels of physical fitness at the initiation of 
the interventions. No differences were noted between 
men and women (North et al., 1990). Emerging research 
has shown exercise to be effective in the maintenance 
of cognitive and mental functioning, and in delaying 
cognitive decline associated with dementia (Dishman 
et al., 2006; Stevens & Killeen, 2006; Yu et al., 2006). 
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Multiple flaws in design, particularly the assign- 
ment to experimental and control conditions, have been 
found in the studies that have failed to demonstrate ap- 
preciable effects of exercise on the outcomes of interest. 
Also, adherence has been noted to be highly problem- 
atic (Annesi & Unruh, 2008; Barnowski & Sallis, 1994; 
Busch & Gaul, 2008; Conn et al., 2006, 2008; Dishman, 
1994; Emery et al., 1992; Fransen et al., 2002; Halle 
et al., 2004; Hernández-Molina et al., 2008; Hu et al., 
2007; K. D. Jones et al., 2006; Kalra et al., 1999; Kangas 
et al., 2008; Kruk, 2007; Liddle, Gracey, & Baxter, 2007; 
Mannerkorpi, 2005; A.J. Morgan & Jorm, 2008; North 
et al., 1990; Penedo & Dahn, 2005; Pinquart et al., 2007; 
Ryan, 2003; Salmon, 2001; N.F. Taylor et al., 2007; Yu 
et al., 2006; Zhang et al., 2007), especially in a num- 
ber of poorly designed or controlled studies. However, 
more potential benefit than risk has been conferred to 
exercise therapy (Annesi & Unruh, 2008; Babyak et al., 
2000; Blumenthal et al., 1999, 2007; Daley et al., 2006; 
Dishman et al., 2006; Johnsgard, 2004; A.J. Morgan & 
Jorm, 2008; Penedo & Dahn, 2005; Pinquart et al., 2007; 
Ströhle et al., 2007). 

Exercise that is rhythmic, noncompetitive, and 
predictable has been described as maximizing psycho- 
logical benefits (Berger, 1994; Thayer, 2001; Thayer, 
Newman, & McClain, 1994). In this regard, a vast body 
of literature has demonstrated that moderate exercise 
is one of the most effective techniques for regulating 
mood (Annesi & Unruh, 2008; A.J. Morgan & Jorm, 
2008; Thayer, 2001; Thayer et al., 1994). However, only 
one-third of the population reports exercising when 
moods are low (Thayer et al., 1994). Also, while a grow- 
ing number of mental health practitioners have recog- 
nized the potency of exercise as a valuable adjunct to 
mental health therapy (Hays, 1995, 1996, 1999; Johns- 
gard, 2004; Sime, 2002; Steptoe & Cox, 1988; Steptoe, 
Kearsley, & Walters, 1993; Steptoe, Moses, Edwards, & 
Mathews, 1993), very few mental health providers indi- 
cate that they are comfortable using exercise as therapy 
or feel confident or comfortable engaging in exercise or 
walk/talk therapy (Callaghan, 2004; Hays, 1999; Mc- 
Entee & Halgin, 1996). 


Dose Response and Type of Exercise 
Effects on Mental Health 


Both aerobic exercise (e.g., running, swimming) and 
anaerobic exercise (e.g., strength training) have demon- 
strated positive effects on mental health outcomes, with 
strong effects noted for strength training in reductions 
in anxiety, depression, and hostility (Berger & Owen, 
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1992; Folkins & Sime, 1981; Norris et al., 1992; Norvell & 
Belles, 1993; Salmon, 2001). Walking and running have 
been noted to be particularly beneficial for reducing de- 
pression in some populations, such as middle-aged and 
elderly adults (Blumenthal et al., 1999; Bosscher, 1993; 
Emery et al., 1992; King, Oman, Brassington, Bliwise, & 
Haskell, 1997; McMurdo & Rennie, 1993; O’Connor & 
Youngstedt, 1997; Penedo & Dahn, 2005; Pinquart et al., 
2007). Although some types of exercise are believed to 
be more effective at improving mental health than oth- 
ers, personal preference and enjoyment of an activity 
may be more important in providing mental health ben- 
efits than the specific physical activity in which one en- 
gages (Rowlands, Eston, & Ingledew, 1997; Ruuskanen & 
Parkatti, 1994; Ryan, 2003; Sallis, Haskell, Fortmann, 
Vranizan, Taylor, & Solomon, 1986; Sallis, Alcaraz, 
McKenzie, Hovell, Koloday, & Nader, 1992; Saunders, 
Motl, Dowda, Dishman, & Pate, 2004; Saunders, et al., 
1997; Strauss, Rodzilsky, Burack, & Colin, 2001; Ströhle 
et al., 2007; N.F. Taylor et al., 2007; van Duyn et al., 
2007; Wankel, 1993). 

A number of studies have suggested that moderate- 
intensity and high-intensity exercise produce compara- 
ble effects on mental health outcomes in the treatment 
of mild to moderate depressive disorder (Blumenthal 
et al., 1991, 1999, 2007; Doyne et al., 1983; Dunn et al., 
2002, 2005; Martinsen, 1993; Singh, Stavrinos, Scarbek, 
Galambos, Liber, & Fiatarone Singh, 2005), and that 
low-intensity exercise is comparable to placebo (con- 
trol) or standard care conditions. Very few studies have 
examined the effects of frequency or duration of exer- 
cise on mental health outcomes. One study determined 
that stronger effects (e.g., decreased depression) were 
associated with increased number of exercise sessions 
(North et al., 1990), whereas other research failed to 
determine such effects (Dunn et al., 2002, 2005). Other 
research did not find any differences between shorter 
(15 minutes) and longer (30 minutes) periods of ex- 
ercise (Daley & Welch, 2004). Interestingly, enhanced 
well-being, decreased psychological distress, and di- 
minished fatigue lasting up to 2 hours were noted for 
both short and longer periods of exercise (Daley & 
Welch, 2004). 


THEORETICAL PARADIGMS 


A number of physiological mechanisms have been pos- 
tulated for the emotional and psychological benefits of 
exercise, including thermogenic effects, endorphin re- 
lease, release of other neurotransmitters, and cognitive 
and social factors. 


The Thermogenic Hypothesis 


The thermogenic hypothesis stipulates that the eleva- 
tion of core body temperature levels both during and 
immediately following moderate to intense exercise is 
associated with simultaneous diminished muscle ten- 
sion (de Vries, Beckman, Huber, & Dieckmeir, 1968), 
which has been hypothesized to induce a calming ef- 
fect. Exercise has been demonstrated to increase both 
heat and cold tolerance, with associated stabilization 
of mood (Dienstbier, 1991; Dienstbier, LaGuardia, & 
Wilcox, 1987). Thermogenic theory is supported by 
evidence that the physiological process of modulating 
core body temperature influences mood (Koltyn & Mor- 
gan, 1993). Core body temperature is believed to induce 
shifts in brain-wave laterality following intense exercise 
(Petruzzello et al., 1993), with both direct and indirect 
positive effects on mood (Robbins, 2000). The reduc- 
tions in gamma motor activity have been determined to 
be associated with decreased muscle tension and state 
anxiety following exercise and passive heating (W.P. 
Morgan, 1988). The thermogenic hypothesis is sup- 
ported by research focusing on reductions in anxiety 
but there is less evidence for the ameliorative effects of 
exercise on depression. 


The Endorphin Theory 


The endorphin theory focuses on the release of en- 
dogenous opiates following prolonged exercise, as 
occurs during endurance training, which is often de- 
scribed as a “runner’s high” (Dietrich & McDaniel, 
2004; Lobstein & Rasmussen, 1991). According to 
this theory, the increased serum and brain concentra- 
tions of endorphins caused by exercise are associated 
with changes in mental status, including analgesia, 
sedation, decreased anxiety, and an overall sense of 
well-being (Dietrich & McDaniel, 2004). Increased en- 
dorphin levels have been associated with decreased 
stress reactivity (McCubbin, Cheung, Montgomery, 
Bulbulian, & Wilson, 1992) and diminished pain sensi- 
tivity (Haier, Quaid, & Mills, 1981). Additional support 
for this theory has been provided by a small study that 
used positron emission tomography to examine the ef- 
fects of running on the binding of opiate receptors in 
the brain (Boecker et al., 2008). The results showed 
that euphoria was significantly increased after running 
and was correlated with decreased opioid binding in 
the prefrontal/orbitofrontal cortices, anterior cingulate 
cortex, bilateral insula, parainsular cortex, and tem- 
poroparietal regions. 


The Neurotransmitter Theory 


Depression and depressed mood have been determined 
to be associated with perturbations in monoamines as- 
sociated with the norepinephrine and serotonin systems 
(Charney, 1998; Heninger, Delgado, & Charney, 1996). 
The different classes of antidepressant drug (e.g., the 
monoamine reuptake inhibitors, the monoamine oxidase 
inhibitors, and the monoamine receptor antagonists) 
all have a common pharmacological effect: they raise 
the synaptic concentrations of noradrenaline and sero- 
tonin (Nutt, 2002). Central monoamine depletion stud- 
ies have suggested that elevated synaptic monoamine 
levels, rather than downstream postsynaptic changes in 
receptor sensitivity, are responsible for the therapeutic 
effect of antidepressant drugs (Nutt, 2002). Exercise has 
been demonstrated to increase levels of norepinephrine 
and serotonin in the brain, in addition to increasing 
serotonin receptor sensitivity, thus promoting posi- 
tive mood and acting as an antidepressant (Johnsgard, 
2004). Finally, the decreased sympathetic and increased 
parasympathetic activity induced by exercise has been 
associated with improved emotional stability (Kubitz & 
Landers, 1993; Perna, Antoni, Kumar, Cruess, & Schnei- 
derman, 1998). 


Rebound Restorative High-Quality 
Sleep Theory 


Sleep disturbances, including perturbations in the qual- 
ity and quantity of sleep, have been associated with 
a plethora of mental and medical conditions (Aronen, 
Paavonen, Fjallberg, Soininen, & Torronen, 2000; Beebe 
et al., 2007; Benca, Obermeyer, Thisted, & Gillin, 1992; 
Carskadon, Pueschel, & Millman, 1993; Chervin, Dil- 
lon, Bassetti, Ganoczy, & Pituch, 1997; Cohen, Ferrans, 
Vizigirda, Kunkle, & Colinger, 1996; Corkum, Moldofsky, 
Hogg-Johnson, Humphries, & Tannock, 1999; Corkum, 
Tannock, & Moldofsky, 1998; Dahl, 1996; Daniels et al., 
2005; Darko, McCutchan, Kripke, Gillin, & Golshan, 
1992; DeVincent, Gadow, Delosh, & Geller, 2007; John- 
son, Chilcoat, & Breslau, 2000; Pilcher, Ginter, & Sad- 
owsky, 1997). One study that randomly assigned elderly 
individuals (older than 60 years of age) with depression 
to high- and low-intensity progressive resistance train- 
ing or standard care by a general practitioner revealed 
greater reductions in depression and improved quality of 
sleep in the high-intensity group than in the groups that 
received low-intensity training and standard care (Singh 
et al., 2005). While sleep quality improved in all groups, 
the greatest effects were noted for the high-intensity 
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group (Singh et al., 2005). Exercise has been shown to 
improve sleep onset, duration, and quality (King et al., 
1997; O’Connor & Youngstedt, 1997), even in the face 
of elevated caffeine intake (Youngstedt, O’Connor, 
Crabbe, & Dishman, 2000). Insufficient sleep quantity 
and poor quality sleep have been demonstrated to pro- 
mote negative mood disturbances (Dahl, 1996; Dinges 
et al., 1997), whereas adequate sleep quantity and qual- 
ity have been shown to promote positive mood (King 
et al., 1997; Pilcher et al., 1997). Thus, exercise has 
been postulated to promote positive mood via the pro- 
motion of sleep quantity and quality. 


Psychosocial Theories 


The cognitive (“distraction”) hypothesis stipulates that 
exercise provides a temporary timeout from everyday 
preoccupations and stressors (Bahrke & Morgan, 1978). 
The mastery hypothesis has suggested that exercise 
leads to a sense of mastery, with concomitant improved 
mood (Annesi & Unruh, 2008; Bandura, 1977; Simons, 
McGowan, Epstein, Kupfer, & Robertson, 1985). The 
mastery hypothesis is derived from research that has 
demonstrated that feelings of self-efficacy are associ- 
ated with a profoundly positive impact on mood (Ban- 
dura, 1977, 1989). In this regard, exercise has been 
associated with increased self-mastery, self-efficacy, 
and self-esteem (Annesi & Unruh, 2008). Exercise has 
been described as a means to effectively regulate “social 
distance,” such that the social interaction that occurs 
during certain forms of exercise (e.g., walking, running, 
or cycling) drives the pleasure derived from physical 
activity (Berger, 1984; Hays, 1994, 1999). In contrast, 
exercise has also been construed as providing much- 
needed solitude for individuals who find themselves 
overstimulated by excessively demanding social inter- 
actions (Berger, 1984; Hays, 1994, 1999). Hays (1999) 
has stipulated that mental health practitioners from a 
variety of theoretical orientations, including cognitive- 
behavioral, psychoanalytic, psychodynamic, systems, 
and feminism theories, and developmental, counseling, 
Eastern, and experiential perspectives, may maintain 
their theoretical perspective and practice methods while 
incorporating knowledge and skills from exercise and 
sport psychology, with the intent to include exercise 
psychotherapy in the scope of their respective practices 
(Hays, 1999). 


Interaction Effects 


The physiologic and psychosocial theories may have 
interaction effects. The biopsychosocial model reflects 
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interactions among biological (including physiologi- 
cal), psychological (including emotional), and social 
processes (Rejeski & Thompson, 1993). Elevation of 
core body temperature may increase the release, syn- 
thesis, or uptake of endorphins and/or monoamines, or 
neurotransmitters may act synergistically (Hamachek, 
1987; W.P. Morgan, 1988; Perna et al., 1998). Regard- 
ing interactive psychosocial effects, exercise has been 
associated with increased hardiness and feelings of self- 
worth, which were mediated by increased social sup- 
port (Oman & Haskel, 1993). Attenuated sympathetic 
nervous system activation has also been related to in- 
creased hardiness among certain populations (Dienst- 
bier, 1991). 


PRACTITIONERS AND EXERCISE 


Given the direct and indirect benefits of exercise on men- 
tal and physical health, what percentage of health care 
providers report regularly exercising, or regularly rec- 
ommending exercise to their patients or clients? Several 
studies reveal that 50%-75% of mental health care pro- 
viders report engaging in regular physical exercise (Bar- 
row, English, & Pinkerton, 1987; Burks & Keeley, 1989; 
Coster & Schwebel, 1997; Hays, 1995, 1996; Lehofer, 
Klebel, Gersdorf, & Zapotoczke, 1992; Royak-Schaler & 
Feldman, 1984). However, the majority of therapists 
indicate that they do not consistently recommend ex- 
ercise to their clients (Barrow et al., 1987; Burks & Kee- 
ley, 1989; Callaghan, 2004). Along with other health 
care providers, such as physicians, certified nurse mid- 
wives, and physician assistants (Pender, Sallis, Long, & 
Calfas, 1994), mental health care providers are more 
likely to report that they would recommend exercise if 
they themselves exercised (Royak-Schaler & Feldman, 
1984). Therefore, most exercise recommendations tend 
to come from practitioners whose beliefs and practices 
are largely self-informed, so that practitioners benefit- 
ing from exercise are most likely to encourage their 
patients to engage in physical activity (McEntee & Hal- 
gin, 1996). However, when a practitioner prescribes or 
recommends treatment (e.g., such as exercise) without 
the provision of either supervision or adequate guid- 
ance, patients tend not to follow through, or they can- 
not maintain a regular program of exercise over the long 
term (Goldstein et al., 1999; Pinquart et al., 2007). Ex- 
ercise prescriptions have been demonstrated to require 
intensive and prolonged interventions in order to pro- 
duce appreciable continuity in physical activity among 
middle-aged and elderly adults and require programs 
tailored specifically to the unique history and personal 


life experiences of each individual (Marcus, Bock, 
Pinto, Forsyth, Roberts, & Traficante, 1998; Pinquart 
et al., 2007). While other therapies require a certain level 
of adherence to achieve the desired (e.g., curative) out- 
comes, adherence has been noted to be highly problem- 
atic for exercise interventions (Pinquart et al., 2007). 

The percentage of practitioners who utilize ex- 
ercise psychotherapy with their clients is largely un- 
determined. One study that surveyed mental health 
practitioners revealed that the majority of practitioners 
do not exercise or utilize exercise psychotherapy with 
their clients (Hays, 1996). Very few mental health pro- 
viders indicate that they are comfortable using exercise 
as therapy or feel confident or comfortable engaging in 
exercise or walk/talk therapy (Callaghan, 2004; Hays, 
1996, 1999; McEntee & Halgin, 1996). 


MEASUREMENT 


Several scales have been validated for the assessment of 
the important domains of emotional functioning among 
adult populations, including the Profile of Mood States 
(POMS) (McNair, Lorr, & Droppleman, 1971, 1992); the 
Beck Depression Inventory-II (BDI-2) (Beck, Steer, & 
Brown, 1996) for dysphoria; the State-Trait Anxiety In- 
ventory (STAI) (Spielberger, Edwards, Lushene, Mon- 
tuori, & Plazek, 1973; Spielberger, Gorush, & Lushene, 
1970; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 
1970) for anxiety; the Brief COPE, a brief measure of 
coping assessing effective and ineffective coping, also 
with demonstrated adequate reliability and validity 
(Carver, 1997); the Attributional Style Questionnaire 
(ASQ) (Schulman, Castellon, & Seligman, 1989) for 
optimism and forward thinking; and the Goals Scale 
(Babyak, Snyder, & Yoshinobu, 1993) for hope. Sleep 
(including onset, duration, and quality) represents an 
important component of mood. The Sleep Assessment 
Questionnaire (SAQ) has been used to determine sleep 
disturbances (Mansfield, Cesta, Sammut, & Moldofsky, 
2000), and the Epworth Sleepiness Scale has been used 
to measure daytime fatigue associated with sleep depri- 
vation or non-restorative sleep (Johns, 1991). 

The following measures have been validated for 
the assessment of emotional functioning among child 
and adolescent populations: the Child Depression In- 
ventory (CDI) (Kovacs & Beck, 1977) for dysphoria; the 
KIDCOPE, a coping checklist for children, with demon- 
strated reliability and validity (Spirito, Stark, & Williams, 
1988); the State-Trait Anxiety Inventory for Children 
(STAI-C) (Spielberger et al., 1973) for anxiety; the Chil- 
dren’s Attributional Style Questionnaire (C-ASQ) (Selig- 


man Kaslow, Alloy, Peterson, Tanenbaum, & Abramson, 
1984) for optimism and forward thinking; and the Goals 
Scale (Snyder et al., 1997) for hope. All these measures 
are age appropriate, have been used with and/or are rel- 
evant to child populations, and have published norms. 
Sleep (including onset, duration, and quality) may be 
assessed with daily sleep logs, in which information re- 
garding about sleep schedule (bedtime, waking time), 
sleep quality (night waking, sleep latency), and tired- 
ness during the day is recorded (Franck et al., 1999; 
Gruber, Sadeh, & Raviv, 2000); the Children’s Sleep 
Behavior Scale, which assesses children’s sleep-related 
behaviors during the previous 6-month period via par- 
ent report (Fisher & McGuire, 1990) and covers a wide 
range of sleep behaviors, including sleep onset, rest- 
less sleep, night wakings, behaviors that occur while 
the child is sleeping (e.g., smiling, bruxism), night- 
mares, and morning waking (Fisher & McGuire, 1990; 
Fisher, Pauley, & McGuire, 1989); the Children’s Sleep 
Habits Questionnaire (SHQ), which assesses domains 
of bedtime behavior, sleep behaviors such as parasom- 
nias, other night wakings, morning waking, and day- 
time sleepiness via parent report; and the Child Sleep 
Questionnaire-Parent Version (CSQ-P), which assesses 
sleep problems and sleep-related concerns for children 
ages 5-12 years old (Blader, Koplewicz, Abikoff, & 
Foley, 1997). 

For both adult and child populations, physical ac- 
tivity and related key domains have been assessed with 
the 3-Day Physical Activity Recall (3DPAR) (Saunders 
et al., 1997; Ward, Saunders, & Pate, 2007); the Self- 
Efficacy for Physical Activity instrument (SE-PA) (Saun- 
ders et al., 1997; Ward et al., 2007); the Enjoyment of 
Physical Activity instrument (E-PE) (Ward et al., 2007); 
the Social Support for Physical Activity instrument 
(SS-PE) (Saunders et al., 1997). Perceived accessibil- 
ity to exercise equipment (Motl, Dishman, Saunders, 
Dowda, & Pate, 2007; Motl et al., 2005) and perceived 
neighborhood safety (Motl et al., 2005, 2007) have also 
been assessed. Clients and patients can rate the effec- 
tiveness of exercise as a strategy to reduce anger, con- 
fusion, depression, fatigue, and tension and increase 
vigor by using a questionnaire developed by Thayer et al. 
(1994). The Exercise Induced Feeling Inventory is a 12- 
item, four-dimensional (tranquility, revitalization, posi- 
tive engagement, and physical exhaustion) scale used to 
measure affective response to acute exercise (Gauvin & 
Rejeski, 1993). 

During exercise, the therapist teaches the client how 
to measure intensity using measures of perceived effort 
(or exertion), such as the Rating of Perceived Effort (Ex- 
ertion) (RPE) by Borg, with modified levels of 1-10 for 
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levels of perceived exertion or fatigue (Borg, 1985; Borg, 
Ljungren, & Ceci, 1985). Clients with lower levels of 
conditioning should initially maintain comfortable lev- 
els of intensity (e.g., no higher than a 3) in order to build 
a sense of efficacy, especially during the first weeks of 
exercise. Another very effective and easily adaptable 
measure of intensity is the “talk test,” that is, whether 
or not one can maintain a conversation while exercis- 
ing (Berger, 1984; Persinger, Foster, Gibson, Fater, & 
Porcari, 2004; Sime & Sanstead, 1987). Clients should 
be able to speak in complete sentences while exercising 
with the therapist and should not need to pause be- 
tween words in order to complete a sentence. However, 
exercise should be sufficient enough for the client to 
break a light sweat. 


APPROPRIATE POPULATIONS FOR 
EXERCISE PSYCHOTHERAPY 


Research regarding exercise interventions demonstrates 
that patients with mild to moderate depression may ben- 
efit from exercise psychotherapy, either independently 
or as an adjunctive treatment to psychopharmacologic 
treatment (Annesi & Unruh, 2008; Babyak et al., 2000; 
Blumenthal et al., 1999, 2007; Daley et al., 2006; Dish- 
man et al., 2006; Dunn et al., 2002, 2005; Johnsgard, 
2004; A.J. Morgan & Jorm, 2008; North et al., 1990; 
Penedo & Dahn, 2005; Pinquart et al., 2007; Salmon, 
2001; Tkachuk & Martin, 1999). While the evidence 
provides growing support for the benefits of exercise in 
this population, many patients demonstrate difficulties 
initiating physical activity due to the anergia that so 
often accompanies (and even characterizes) depressive 
symptomatology. In this regard, patients may be more 
amenable to walk/talk therapy during the course of the 
therapy session than attempting to initiate exercise inde- 
pendently. Such an initiation may provide the impetus 
for the patient to engage in additional physical activity 
during interim time periods between sessions. Exercise 
psychotherapy may have particular benefits among pa- 
tients with anxiety disorders (Johnsgard, 2004; Petruz- 
zello et al., 1993; Salmon, 2001; Shearer et al., 2001; 
Tkachuk & Martin, 1999). 

Several specific populations have been identified as 
potentially benefiting from exercise therapies: adoles- 
cents, the elderly, persons with disabilities, and indi- 
viduals who are overweight or obese. Aerobic exercise 
(e.g., running) has been determined to be an efficacious 
treatment for adolescents, including those with psychi- 
atric disturbances (S. Brown, Welsh, Labbe, Gitulli, & 
Kulkarni, 1992; Daley et al., 2006; Lohman et al., 2006; 
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Norris et al., 1992; Strohle et al., 2007), with reductions 
in depression, anxiety, fatigue, and hostility noted. 
A number of studies with middle-aged and elderly 
adults have described the benefits of exercise interven- 
tions in reducing depression (Blumenthal et al., 1999, 
2007; Dunn et al., 2002, 2005; King et al., 1997; Lee & 
Russell, 2003; North et al., 1990; O’Connor & Young- 
stedt, 1997; Pinquart et al., 2007). Exercise has been 
shown to improve psychological well-being among per- 
sons with physical disabilities (D. Brown, 1993; Graham 
et al., 2008; Shephard, 1991). One study determined that 
decreased anxiety is associated with hand-crank exer- 
cise among persons who use a wheelchair for mobility 
(S. Brown et al., 1992). Another recent (albeit small) 
study suggested that a seated exercise program facili- 
tated active management of disability-related mood dis- 
turbances (Graham et al., 2008). Exercise interventions 
have been determined to be efficacious in facilitating 
weight loss in overweight and obese individuals (An- 
nesi & Unruh, 2008; Butte et al., 2007; Carrel et al., 
2005; Cooper, Nemet, & Galassetti, 2004; Daley et al., 
2006; Halle et al., 2004; Kelly et al., 2004, 2007; Lo- 
hman et al., 2006; McMurray et al., 2007; Nassis et al., 
2005; Shaibi et al., 2006; M. Taylor et al., 2005), with 
noted improvements in both psychological and physical 
health parameters. 


DISADVANTAGES OF EXERCISE 
PSYCHOTHERAPY 


Exercise prescriptions outside exercise psychotherapy 
may be counterproductive, even contraindicated, for 
some clients. A patient who fails to achieve success from 
an exercise prescription may experience guilt, which 
may exacerbate rather than alleviate mood disturbances 
(Hays, 1999; Sime, 2002; Thayer, 2001). Other contrain- 
dications may include medical problems or personal 
preferences based upon age or prior negative experi- 
ences (Hays, 1999; Sime, 2002; Thayer, 2001). While the 
active process of exercise therapy has therapeutic po- 
tential and value, a certain degree of risk to the client is 
associated with the intensity and type of exercise (e.g., 
aerobic, anaerobic, or leisure activity) chosen (Hays, 
1999; Johnsgard, 2004; Sime, 2002; Thayer, 2001). How- 
ever, other therapies, including pharmacologic and psy- 
chotherapeutic therapies, offer therapeutic benefits and 
risks of side effects as well. 

Similar problems with adherence and recidivism 
exist with all therapies. Exercise necessitates a certain 
degree of accommodation and potential discomfort, so 
it is no surprise that 20%-50% of healthy as well as 


clinical populations have shown decreased adherence 
at 6-month follow-up visits (Dishman, 1991, 1994; Pin- 
quart et al., 2007). However, both psychotherapy and 
drug therapies have been noted to be compromised 
by client non-adherence and side effects (Blumenthal 
et al., 1999, 2007; Martinsen & Stanghelle, 1997; Pin- 
quart et al., 2007). Explaining to clients and patients 
both the immediate and longer-term positive effects of 
exercise on mood may improve adherence and efficacy 
of treatment (Daley & Welch, 2004; van Dixhoorn et al., 
1990). 

Although exercise has been determined to be an 
effective method of enhancing mood (Berger & Motl, 
2000), excessive training has been associated with neg- 
ative mood (Raglin & Morgan, 1994). The therapeutic 
value or nature of exercise can be compromised when 
exercise is overused or is used as a substitute for ad- 
dressing life stressors (Hays, 1999; Raglin & Morgan, 
1994; Sachs & Pargman, 1984; Thayer, 2001). Indicators 
of exercise overuse or overtraining include irritability or 
anger, fatigue, depressed mood, and a reduced sense of 
well-being (A.J. Morgan & Jorm, 2008; W.P. Morgan, 
1988). 

Disadvantages of exercise psychotherapy as a mo- 
dality for treatment are therapists’ difficulties main- 
taining interpersonal boundaries, as well as potential 
liability and malpractice issues (Hays, 1999; Johnsgard, 
2004; Sime, 2002). Therapists need to carefully attend 
to ethical practices regarding the maintenance of in- 
terpersonal boundaries (Hays, 1999; Johnsgard, 2004; 
Sime, 2002). 


PRACTICAL APPLICATIONS 


Several authors have described methods for incorpo- 
rating exercise prescriptions into therapy, with the 
goal of facilitating the initiation and maintenance of 
physical activity (Hays, 1999, 2002; Johnsgard, 2004; 
Leith, 1998; Sime, 2002; Thayer, 2001). Through this 
process, the mental health practitioner (1) helps the cli- 
ent choose the type of exercise that is most enjoyable 
(e.g., walking or biking, gardening, playing sports with 
friends or children), as enjoyment has been determined 
to be a key component of the maintenance of physical 
activity patterns (Hays, 1999; Johnsgard, 2004; Sime, 
2002); (2) helps the client choose the time of day to 
exercise (morning, lunch, evening) when he or she is 
most likely to engage in the activity; (3) suggests that 
the client purchase an item of clothing appropriate for 
the activity (e.g., walking/running shoes, performance 
T-shirt or shorts, socks) and begin to read fitness or 


sport-specific magazines; (4) suggests that the client 
put his or her athletic clothes out the night before; 
(5) suggests that the client convince him- or herself to 
exercise only for 5-10 minutes then quit, as a means 
to get started (although the intent is to continue for 
the selected duration); helps the client set challenging 
yet reasonable goals (e.g., 10-15 minutes, 3-4 times 
per week); and helps the client view exercise as part of 
overall health, like brushing his or her teeth and getting 
enough sleep; (6) helps the client identify and resolve 
potential barriers to exercise, such as not wanting to ex- 
ercise alone, feeling embarrassed in front of other people, 
and feeling too tired after driving home from work; and 
(7) suggests that the client practice the “80/20 rule” 
(80% healthy choices and 20% self-forgiveness) as a 
means of dealing with setbacks. 

The following practice guidelines are suggested for 
incorporating exercise and/or exercise psychotherapy 
into treatment. The therapist may elect to have the cli- 
ent utilize Move Your Body, Move Your Mood, an excel- 
lent workbook by Hays (2002). 


(1) Assess the client’s current exercise, including all 
physical activities and habits that incorporate both 
work and leisure settings (Hays, 1999; Sime, 2002). 
Explore past experiences with exercise, both posi- 
tive and negative, in order to identify positive op- 
portunities for exercise psychotherapy (Hays, 1999; 
Sime, 2002). 

Obtain medical clearance as well as permission to 
speak with health care professionals regarding the 
client’s physical readiness to engage in moderate 
exercise during therapy (Hays, 1999; Johnsgard, 
2004; Sime, 2002). Establish and maintain commu- 
nication with medical professionals caring for cli- 
ents regarding progress and concerns (Hays, 1999; 
Johnsgard, 2004; Sime, 2002). 

Assess client ability and motivation to engage in 
exercise psychotherapy, as not all persons dem- 
onstrate willingness to utilize such an approach 
(Hays, 1999; Johnsgard, 2004; Sime, 2002). How- 
ever, it is important not to preclude persons with 
serious medical illnesses or disabilities, given the 
strong empirical evidence demonstrating positive 
outcomes among medical subpopulations, includ- 
ing individuals with multiple sclerosis, osteoarthri- 
tis of the knee, chronic low back pain, coronary 
heart disease, chronic heart failure, and chronic 
obstructive pulmonary disease (Borg et al., 1985; 
Conn et al., 2008; Focht, Brawley, Rejeski, & Am- 
brosius, 2004; Fransen et al., 2002; Giada et al., 
2008a, 2008b; Herndndez-Molina et al., 2008; Lett, 
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Davidson, & Blumenthal, 2005; Liddle et al., 2007; 
Sniehotta, Scholz, Schwarzer, Fuhrmann, Kiwus, & 
Voller, 2005; N.F. Taylor et al., 2007; Tkachuk & 
Martin, 1999). 

Suggest proper clothing prior to engaging in exer- 
cise psychotherapy, such as comfortable walking 
shoes for walking, and performance apparel. Seden- 
tary individuals may select clothing (e.g., cotton or 
non-performance polyester) that actually increases 
discomfort during exercise or may not be aware 
that sport-specific shoes exist. Many discount retail 
stores carry affordable performance apparel cloth- 
ing lines. 

Ask the client to rate her or his mood, as well as 
levels of energy and tension during the session (see 
survey of measurements, above). 

Suggest a walk during the therapy session, either in 
office building hallways (with limited foot traffic) 
or on the sidewalk outside the building, if weather 
permits (Hays, 1999; Sime, 2002). The therapist 
may wish to limit the initial walk to 10-20 minutes 
or less, depending on the physical condition of cli- 
ent, as well as the attractiveness and distractions of 
the setting (Hays, 1999; Sime, 2002). 

Note if the client opens up and becomes more in- 
teractive during the walk (Hays, 1999; Sime, 2002). 
Conversely, if the client appears intimidated by or 
otherwise uncomfortable with the idea of leaving, 
return immediately to the office setting (Hays, 1999; 
Sime, 2002). 

Describe to the client the benefits of walk/talk ther- 
apy before, then again during and after, the walk 
(Hays, 1999; Sime, 2002). Ask the client to assess 
mood, energy, and tension after 5 minutes of walk- 
ing. Using the ratings of mood, energy, and tension 
provided by the client, emphasize the invigorating 
aspects of exercise, as well as the refreshing aspects 
of recovery provided by exercise (Hays, 1999; Sime, 
2002). The provision of a brief rationale regarding 
the potential benefits of exercise, including the aes- 
thetic and kinesthetic experiences associated with 
movement, and its synergistic effects may benefit 
the client as well as promote between-session phys- 
ical activity (Hays, 1999; Sime, 2002). 

During the walk, assess the client’s level of in- 
tensity (e.g., using the talk test or Borg scale, or 
by checking to see if he or she has broken a light 
sweat), and discuss the desired duration of exercise. 
The therapist should attend carefully to the client, 
who should be able to speak in complete sentences 
while exercising with the therapist and should not 
need to pause between words in order to complete 
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a sentence. However, exercise should be sufficient 
enough for the client to break a light sweat. 

(10) Assess overall progress with mood and sleep in- 
ventories (e.g., the Beck Depression Inventory-II, 
State-Trait Anxiety Inventory, or Profile of Mood 
States), on a weekly, monthly, quarterly, or other 
predetermined basis (Hays, 1999; Johnsgard, 2004; 
Sime, 2002). 

(11) Adhere to strict ethical practices, such as estab- 
lishing and maintaining clear ethical boundar- 
ies (Hays, 1999; Sime, 2002). Some clients may 
misinterpret the informal quality of exercise as 
connoting a more social and less professional re- 
lationship (Hays, 1999; Sime, 2002). The therapist 
is responsible for facilitating exercise during the 
session yet maintaining strict professional and 
ethical boundaries, while highlighting the ben- 
efits of physical activity to the client (Hays, 1999; 
Sime, 1987, 2002). The mental health practitioner 
should include in the discussion the modality of 
exercise psychotherapy (including purpose, meth- 
ods, and treatment settings) in the scope of prac- 
tice and for presentation to clients, as well as for 
professional licensing and ethics boards, in order 
to avert any potential problems with a disgruntled 
client or concerned community member (Hays, 
1999; Sime, 2002). 


CONCLUSION 


Given the strong empirical base for exercise thera- 
pies’ ability to improve both physical and psychologi- 
cal health outcomes among a variety of populations, it 
stands to reason that exercise psychotherapy represents 
an efficacious treatment modality. However, given the 
dearth of empirical research, future studies are war- 
ranted to evaluate the effectiveness and efficacy of this 
relatively new treatment modality. 
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Meditation has been extensively practiced in many 
civilizations for thousands of years as a means of culti- 
vating a state of well-being and for religious purposes. 
It has now started to be studied in terms of its influ- 
ence on the brain and body and used in clinical set- 
tings. This chapter will first review meditation effects 
at the physiological, attentional, and affective levels 
and the scientific paradigms used to study these effects. 
A clinical application on emotion regulation will then 
be presented. 

Spiritual practices that aim at transcending the 
common state of consciousness can be found in human 
societies all over the world down to shamanic practices 
in the Paleolithic (Walter & Neumann Fridman, 2004; 
Winkelman, 2000). Formal references to meditation can 
be found in ancient texts as early as the third century 
BCE in the Buddhist wittings of the Abhidharma (Cox, 
2004). Today, “meditation” is used as a generic term to 
refer to a wide range of practices for self-regulation of 
emotion and attention (Gunaratana, 2002) and is con- 
sidered an inherently experiential practice present in 
most religious or philosophical traditions. Meditation 
generally involves focusing one’s attention on a partic- 
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ular physical or mental object. When mind wandering 
occurs, practitioners are instructed to bring their atten- 
tion back to the meditative task. Meditation practices 
often involve altered states of consciousness although 
these typically only arise during intensive practices of 
several hours a day. Meditation practitioners often per- 
form daily meditation for a period of time ranging from 
15 minutes to several hours, with the goal of getting 
insight into the nature of their minds and the universe 
or reaching a state beyond the materialistic world and 
connecting with the infinite (or a divinity, depending on 
the meditation tradition). 

Based on the assumption that different conscious 
states are accompanied by different neurophysiologi- 
cal states, a neuroscientific approach to meditation fo- 
cuses on altered sensory, cognitive, and self-awareness 
experiences. Meditation-induced neurophysiological 
changes may be of two kinds. Changes that occur dur- 
ing meditation practice are referred as state changes. 
Changes which build up over months or years and per- 
sist even when the mind is not actively engaged in med- 
itation are referred to as trait changes (Cahn & Polich, 
2006). On one hand, the study of meditation states 
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is especially relevant for consciousness research as a 
means of exploring the effect of meditation itself on the 
brain. On the other hand, the study of meditation traits 
is more particularly adapted to the study of meditation’s 
beneficial effects on health and general well-being in 
association with potential clinical applications. 

There are a large number of distinct meditative 
practices, but given that self-regulation of attention is a 
major component that is common among all of them, it 
is possible to classify meditative style on a continuum, 
depending on how attentional processes are directed 
(Cahn & Polich, 2006). Lutz, Slagter, Dunne, and David- 
son (2008) proposed a theoretical framework in which 
meditation practices are categorized in two main groups. 
Concentrative—or focused attention—techniques involve 
continuous sustained attention on a selected object: the 
object of focus may be breath or body sensations, a sub- 
vocal repeated sound or word (mantra), or an imagined 
mental image. Focused attention meditation requires the 
narrowing of awareness so that the mind only contains 
the object of focus. On the other hand, mindfulness med- 
itation practices, also called open-monitoring or insight 
meditation, involve the expanding of awareness with no 
explicit focus (except awareness itself). In mindfulness, 
practitioners are instructed to allow any thought, feeling, 
or sensation to arise in consciousness while maintaining 
a nonreactive awareness to what is being experienced. 
Mindfulness may be described as sustained awareness 
aimed at nonreactive and nonattached mental observa- 
tion, without cognitive or emotional interpretation of 
the unfolding moment-to-moment experience (Cahn & 
Polich, 2006; Gunaratana, 2002; Kabat-Zinn, 2003; Lutz, 
Slagter, et al., 2008). 


DIFFERENT TYPES OF MEDITATION 


Meditation traditions exist all over the world. A lengthy 
and exhaustive review would be necessary to attempt 
to describe each and every one of them, so this chapter 
will focus on only a few of them, mostly from Asian 
traditions, since these are the traditions that have been 
studied the most by Western scientists. 

Soto Zen is a tradition based on mindfulness and 
open awareness. One practices it while sitting, usually 
facing a wall with open eyes. Practitioners are instructed 
to observe their thoughts and emotions arising in their 
minds and not to cling to them or engage in narrative 
thinking but simply let these thoughts or emotions go 
and remain purely aware of sitting. Every time practi- 
tioners realize that the mind has started to wander (i.e., 
they identified with a thought), they have to bring their 


attention back to the present moment. This practice 
is also called Shikantaza, a Japanese term that means 
“nothing but precisely sitting.” 

In Rinzai Zen, the other major form of Zen practice, 
practitioners are instructed to concentrate on koans. 
Koans are riddles that cannot be solved with knowledge 
or thinking. “What is the sound of one hand clapping?” 
is a popular Zen koan. Zen students are given a koan 
by a Zen teacher, depending on their level of develop- 
ment in the practice and their personality. They are then 
instructed to meditate on it until they can solve it. They 
regularly present their solution to their teacher and, if 
successful, are given a new koan. Koans are ways to 
help meditators get out of the thought-based state of 
ordinary consciousness and access pure awareness of 
the present moment. 

Vipassana meditation is another meditation tech- 
nique that is now widespread in the West. In Vipas- 
sana, practitioners begin by observing their breath 
around the area of the nostrils to help the mind de- 
velop sustained, focused attention. Every time the 
mind wanders, they have to bring it back to the sensa- 
tion of breathing. As they do so, attention gets sharper 
and sharper. Then practitioners have to mentally scan 
sequentially and meticulously each part of the body 
and feel the sensation in each of these body parts. 
They continuously keep their attention moving down 
from head to toes and then up in the reverse direction. 
At first, they find it hard to experience sensation in 
each and every part of the body, but with practice, they 
progressively come to feel sensations in more parts of 
their bodies. Participants are only instructed to keep 
their attention moving and observe, objectively and 
with equanimity, the sensations that they are expe- 
riencing. Practitioners should try to avoid developing 
feelings of aversion or cravings for specific sensations, 
as this is believed to disturb both body and mind. 
Vipassana is a good example of a meditation practice 
in which focused attention and open monitoring are 
both incorporated. 

Mantra or prayer meditation might be the most 
popular type of meditation worldwide and is present in 
Tibetan Buddhism, Sufism, Hinduism, and many other 
traditions. It became widespread in the West in the 
1960s with the development of transcendental medita- 
tion (TM). A mantra is a religious or mystical sound, 
word, or poem that can be either recited aloud or sub- 
vocally. For instance, Hare Krishna practitioners are 
instructed to repeat the 16-word Hare Krishna mantra, 
“Hare Krishna Hare Krishna, Krishna Krishna Hare Hare, 
Hare Rama Hare Rama, Rama Rama Hare Hare,” 1,728 
times a day, keeping the correct count with the help of 
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prayer beads. The particular body vibration that a man- 
tra induces is believed to calm and focus the mind and 
body without the need for intense concentrative efforts. 
When meditators repeat the mantra, they are instructed 
to focus their full attention on the recitation, and also 
sometimes on its meaning if it has one. Some practices 
involve mantra repetition with awareness of the breath 
(and others without breath awareness). As with other 
types of meditation, when meditators experience mind- 
wandering episodes, they are simply instructed to bring 
their attention back to the mantra. 

Mantra meditation is in many ways similar to slow 
reading or chanting of sacred texts while one absorbs 
their meaning. These practices are present in all re- 
ligions and spiritual traditions. Texts involved may 
be sutras in Buddhism (discourse from the Buddha). 
Christian practices, for instance, involve recitation of a 
prayer phrase or the study of Scripture, which involves 
the slow reading of the Bible as the reader considers 
the meaning of each verse, and is practiced by monks 
of various orders. Although these practices are usually 
not specifically referred to as meditation, they involve 
focused attention and going beyond dialectic thinking, 
two traits they share with meditation. 

Other forms of meditation may involve generating 
and focusing on feelings of loving-kindness or com- 
passion toward all living beings (one of many Tibetan 
Buddhism practices). Mental visualization and careful 
examination of sacred objects is another common me- 
diation practice in Tibetan Buddhism. Different prac- 
tices can also be done while one is moving. In the case 
of walking meditation, one has to walk slowly, keeping 
breath coordinated with each step, and remain aware 
of every body sensation and movement. While working 
or doing simple tasks, one may simply be present and 
focused on the action being done now, that is, giving 
the present moment one’s undivided attention, without 
thinking about past or future events. Walking and work 
meditation are an important part of Zen practice. Yoga 
is also a form of meditation in movement. It combines 
specific physical postures, breath patterns, and body 
awareness. 

In most meditation traditions, daily practice is 
supplemented by retreats that involve intensive prac- 
tice. These retreats are often held in complete silence. 
They can last from a few days to several months or even 
years. In the Tibetan meditation tradition, for instance, 
it is not uncommon to see dedicated practitioners en- 
gage in monastic life spending several years of their 
lives in complete silent isolation. 

Finally, practices have been adapted for clinical use 
based on traditional forms of meditation. An example 


is Jon Kabat-Zinn’s mindfulness-based stress reduction 
program (Kabat-Zinn et al., 1992). This program in- 
volves a daily meditation practice and is usually taught 
in 2-hour weekly classes over a period of 8 weeks, in- 
cluding a full day of meditation. 


HISTORY OF THE SCIENTIFIC 
STUDY OF MEDITATION 


Meditation has been the subject of scientific research 
for about the past 40 years but only started to gain pop- 
ularity in the late 1990s (Figure 27.1). The neuroscien- 
tific study of meditation has involved both fundamental 
and clinical research and aims at understanding how 
mental training affects the brain, the body, and overall 
health. In fundamental research, experience-induced 
changes in brain activity and anatomy, that is neuro- 
plasticity, are a major focus of study (Bourgeois, 2005; 
Draganski, Gaser, Busch, Schuierer, Bogdahn, & May, 
2004). Interestingly, recent results suggest that medita- 
tion, which is a purely mental activity, may also induce 
brain plasticity (Lutz, Greischar, Rawlings, Ricard, & 
Davidson, 2004). As it often triggers altered states of 
consciousness, meditation also holds an important 
place in the experimental framework of consciousness 
research (Lutz, Dunne, & Davidson, 2007; Thompson, 
2006; Varela, Thompson, & Rosch, 1999). Both of these 
fields have benefited from the development of brain- 
imaging techniques (fMRI, PET, EEG, MEG) and progress 
in signal analysis (Friston, 2002; Lachaux, Rodriguez, 
Martinerie, & Varela, 1999; Makeig, Debener, Onton, & 
Delorme, 2004). These technological improvements 
allow for a better characterization of dynamical inter- 
actions in the brain and thus enable scientists to study 
problems that have long been relegated to the realm 
of philosophy, such as the question of consciousness. 
These recent developments, together with the develop- 
ment of medical practices incorporating meditation in 
therapeutic protocols—and thus the need to validate 
meditation’s impact on the brain and body—account 
for the recent popularity of meditation studies in neuro- 
science research. 

Scientific interest in meditation also reflects a re- 
cent shift in cognitive science toward viewing the inte- 
gration of consciousness and first-person experience as 
a valuable object of scientific investigation. At the end 
of the 19th century, the importance of subjectivity and 
introspection were emphasized both in philosophy by 
Husserl (1936/1970) and in the scientific study of men- 
tal phenomena by William James (1890/1983). How- 
ever, during the following decades, science attempted 
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to reduce cognition and all mental phenomena to their 
observable consequences in the world. In the first part 
of the 20th century, behaviorists praised the study of 
the mind in examining behavioral performances and 
electrophysiological responses. Behaviorism led to a 
complete rejection of subjectivity and private experi- 
ence, which were judged to be outside of the field of 
science. The development of cybernetics around 1940- 
1950 and the subsequent birth of cognitive science 
led scientists to regard the brain as an information- 
processing unit, and the architecture of the first comput- 
ers was used as a model for the brain. Even though the 
work of Gestalt psychologists (Koffka & Schoen, 1955) 
and phenomenological philosophers such as Merleau- 
Ponty (1995) attempted to develop more subjective 
approaches to the mind, the reductionist approach 
to cognition has had a lasting influence on cognitive 
science. In the last two decades, the development of 
embodied and situated approaches to the mind has en- 
couraged reconsideration of the body’s role as well as 
first-person experience in cognition. These approaches 
view cognition as arising from the coupled interactions 
of the brain, body, and environment (Damasio, 1994; 
Varela et al., 1991). This shift has been accompanied 
by the renewed use of subjective data in experimen- 
tal protocols (Jack & Roepstorff, 2003; Varela & Shear, 
1999). Coming from the embodied cognition perspec- 
tive, which sees first-person experience as critical to a 
complete understanding of the mind, Varela developed 
the neurophenomenology approach, which combines 


n E T 


BDA DS db Dd & OO © dl 
FAP HP’ Pi sh SE 
Vv 

Search results for the term “meditation” from PubMed, 1990-2007. 


S 
a N AN a 4 


V Vv 


first-person report of subjective experience with ex- 
perimental study of brain activity (Lutz et al., 2007; 
Thompson, 2006). 

The neurophenomenology approach to meditation 
has been successfully applied in experimental studies 
of visual perception (Lutz, Lachaux, Martinerie, & Va- 
rela, 2002), in which subjects were extensively trained 
to report their subjective experience during a psy- 
chophysical visual task. For meditation to be integrated 
into experimental studies, neurophenomenology needs 
precise and reliable subjective descriptions of the mind 
during the meditative state. The neurophenomenology 
approach to meditation was adapted from Buddhist 
meditative psychology concepts (Lutz et al., 2004; Raf- 
fone et al., 2007; Varela et al., 1991). Buddhist medita- 
tive traditions, like many others, are based on mental 
training of capacities for sustained, attentive aware- 
ness of the moment-to-moment flow of experience, a 
practice that is supposed to allow the practitioner to 
develop deep insight into the nature and functioning 
of the mind and consciousness (Dreyfus & Thompson, 
2006; Gunaratana, 2002). The basis of Buddhist medita- 
tive psychology is directly based on reports from expert 
meditators and is supposed to be empirically testable. 
While still in its infancy, neurophenomenology will 
certainly help us understand consciousness and bridge 
the gap between brain neural dynamics and subjective 
human experience (Rudrauf, Lutz, Cosmelli, Lachaux, & 
Le Van Quyen, 2003; Thompson, 2006; Varela et al., 
1991). 
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MEDITATION AND THE PERIPHERAL 
NERVOUS SYSTEM 


Since meditation is often considered to be a relaxation 
technique, it is reasonable to assume that meditation 
practice affects the functioning of the body. The mecha- 
nisms underlying the effect of meditation on the body 
are not yet understood, and as for cognitive and brain 
activity correlates of meditation, we currently lack for- 
mal evaluation procedures for the diverse meditation 
types and methodologies being used (Cahn & Polich, 
2006). We will thus only provide a brief overview of 
interesting research directions. 


Body Representation 


Meditation induces long-lasting changes to one’s body 
perception that can be observed both at low-level corti- 
cal representations and at higher-level representation 
associated with the sense of self (Cahn & Polich, 2006). 
Meditation-induced changes in cortical areas devoted 
to process inputs from the body are reported by Lazar 
et al. (2005) and could account for increased aware- 
ness of the sensory field. Lazar et al.’s study shows that 
regular practice of open-monitoring meditation—which 
focuses on both internal and external sensations— 
increases the thickness of the cortex in somatosensory 
areas of the brain. This increase in cortex thickness was 
positively correlated with meditation experience, so we 
may hypothesize that it functionally corresponds to an 
increase in body awareness. Testing this hypothesis, 
Khalsa, Rudrauf, Damasio, Davidson, Lutz, and Tranel 
(2008) had long-term meditators in both active (yoga) 
and sitting forms of meditation and non-meditators per- 
form a heartbeat detection task in which participants 
had to tell whether or not short sounds were displayed 
synchronously to their own heartbeats (they had to try 
to feel their heartbeats without using their finger on 
peripheral arteries). He found that the meditators did 
not perform any better than the non-meditators. This 
suggests that changes in meditators’ body representa- 
tion are not functionally correlated with better percep- 
tion of physiological sensation. However, in this study, 
meditators systematically rated their experience of in- 
teroceptive perception higher than did control subjects. 
Collection of their subjective experiences also revealed 
that they found the heartbeat-counting task to be eas- 
ier than non-meditators did. Lazar et al.’s results might 
then directly index improved body awareness without 
improved body representation. 


Meditation practice also induces changes in one’s 
representation of the self. An fMRI study by Farb et al. 
(2007) showed a decreased coupling between the insu- 
lar cortex, which is involved in the perception of pain 
and internal body responses, and the medial prefrontal 
cortex (mPFC), which is involved in higher-level cogni- 
tion, after an 8-week open-monitoring meditation pro- 
gram. This suggests the presence of a different type of 
self-awareness in meditation practitioners that is less 
rooted in one’s sense of body and more oriented toward 
an “impersonal beingness” (Cahn & Polich, 2006). 


Effect of Meditation on the Autonomic 
and Immune Systems 


Meditation affects bodily functions in two different 
ways: standard daily meditation practice creates a low 
arousal state, and peak meditation experience fosters a 
high arousal state. According to early theoretical models, 
infrequent peak experiences have quite a different high 
arousal tone than the more common meditative states 
(Cahn & Polich, 2006), but it is difficult to study such 
experiences because of their rarity. This section will thus 
only review data concerning the usual trait commonly 
experienced during meditation practice. Based on early 
studies of transcendental meditation, Jevning, Wallace, 
and Beidebach (1992) qualify the common meditation 
state as a “wakeful hypometabolic state.” 

The autonomic nervous system controls the activ- 
ity of organs and viscera in the body. It is composed of 
the sympathetic and parasympathetic neural pathways. 
Although this is a schematic view and the reality is far 
more complex, these two components are usually be- 
lieved to have opposite actions on their targeted organs 
or tissues. The sympathetic system is most often in- 
volved in energy mobilization, preparing the organism 
to react (flight-or-fight response, response to stress), 
whereas the parasympathetic component is responsible 
for most resting and restoration functions (rest and di- 
gestive functions) of the organism (Janig, 2003). 

One possible way for meditation to act on autonomic 
activity is through respiration control. Respiration is 
one of the body’s few autonomic functions that can be 
controlled and can affect functioning of the autonomic 
nervous system (Badra et al., 2001; Eckberg, Nerhed, & 
Wallin, 1985). Many meditation traditions consider 
breath, body, and mind to be linked and thus have 
given, whether explicitly or not, the breath a central role 
in meditation practice. Voluntary control of the breath 
may be achieved through specific inhalation-exhalation 


760 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


rhythmic patterns, as in pranayamic practice and the slow 
diaphragmatic breathing practiced in yoga that involves 
specific movement of the thoracic cage. Breath also 
tends to involuntarily slow down during mantra chant- 
ing (Bernardi et al., 2001), breath-counting meditation, 
and simple awareness of the breath (Lehrer, Sasaki, & 
Saito, 1999). 

Slower respiration rate during meditation practice 
induces changes in cardiovascular activity that corre- 
spond to an increase in the activity of the restorative 
parasympathetic system (Saul, 1990). This increased 
parasympathetic activity has also been assessed through 
the slowing down of basal heart rate in meditators (Pal, 
Velkumary, & Madanmohan, 2004) and the increased 
synchronization, or respiratory sinus arrhythmia (RSA), 
between the breathing cycle and the heartbeat during 
meditation (Cysarz & Bussing, 2005; Ditto, Eclache, & 
Goldman, 2006). RSA corresponds to high variability in 
heart rate as heart rate becomes faster during inhala- 
tion and slower during exhalation. Mechanisms behind 
human RSA are not yet well understood (Grossman & 
Taylor, 2007; Tzeng, Sin, & Galletly, 2009) but might 
be important to meditation research, as RSA could be 
used as an index of successful emotion exposure during 
meditation (see the section on emotion, below). 

Slow breathing has also been associated with in- 
creased baroreflex sensitivity (Joseph, Casucci, Casir- 
aghi, Maffeis, Rossi, & Bernardi, 2005; Reyes del Paso, 
et al., 2006). Decreased blood pressure is often reported 
after meditation practice by both healthy individuals 
and hypertension patients (Carlson, Speca, Faris, & 
Patel, 2007; Manikonda et al., 2008). Improved con- 
trol of blood pressure is usually considered a sign of 
balance between parasympathetic and sympathetic ac- 
tivity. Finally, since one role of sleep is to restore the 
balance in these autonomic systems, the fact that medi- 
tators typically require less sleep than control subjects 
(Ajaya, 1976) suggests a better balance between these 
two systems. 

Although few studies have been conducted, there is 
increasing evidence that meditative practice also affects 
the immune system. Psychological states such as stress 
affect the functioning of the immune system (Seger- 
strom & Miller, 2004). The immune system is indirectly 
under the influence of the central nervous system via 
hormonal signaling and through activity of the auto- 
nomic nervous system (Dantzer & Kelley, 1989; Janig, 
2003). Davidson et al. (2003) found faster peak rise 
for the antibody response to a flu shot among healthy 
meditators who underwent an 8-week mindfulness- 
based stress reduction (MBSR) training course in open- 
monitoring meditation than among non-meditators. 


Increased number and increased activity of lymphocyte 
T and other natural killer cells have also been found in 
HIV patients after MBSR training (Robinson, Mathews, & 
Witek-Janusek, 2003; Taylor, 1995). Finally, in a recent 
study, Pace et al. (2009) assessed the effect of compas- 
sion meditation (in which one works at developing 
altruistic emotions and behaviors toward all living be- 
ings) on the immune response and found a negative 
correlation between the amount of meditation practice 
and induced stress immune response. 

We should develop a better understanding of medi- 
tation effects on the autonomic and immune systems as 
we improve our understanding of these systems’ rela- 
tionship and their dynamic links to the central nervous 
system. Study of slow oscillatory activity in both the 
central and autonomic systems would likely shed light 
on coupling mechanisms between the brain, vegetative 
functions, and the mind (Basar, 2008). Jerath, Edry, 
Barnes, and Jerath (2006) built a model of synchroni- 
zation between the cardiopulmonary and the central 
nervous systems to explain how slow, deep pranayamic 
breathing practiced in yogic meditation can influence 
the autonomic nervous system. Davidson et al. (2003) 
also found that left-sided anterior oscillatory activity 
of the brain is positively correlated with activity of the 
immune system after meditation practice, assessing 
through the quantity of natural killer cells. This type of 
hemispheric activity has also been correlated with both 
the autonomic system activity and emotional regulation 
(Craig, 2005), as we will see in the section dealing with 
emotions. Thus, although a growing body of evidence 
showing a link between mind and body states has accu- 
mulated over the years, more research will be needed to 
unravel the mechanisms underlying the effects of medi- 
tation on the autonomic and immune systems. 


Meditation and Aging 


As we have seen, meditation training seems to protect 
against stress and boosts the immune system. It has 
also recently been shown to reduce neuronal decay 
due to normal aging. Pagnoni and Cekic (2007) found 
greater prefrontal cortex thickness in middle-aged medi- 
tators than in non-meditators, as well as a decline in 
cortical thickness associated with age, a result that is 
also reported by Lazar et al. (2005). Nagendra, Sulekha, 
Tubaki, and Kutty (2008) also showed that expert 
Vipassana meditators did not present sleep patterns as- 
sociated with aging. Both the length of the slow waves 
sleep period before the occurrence of the first REM 
sleep episode and the total length of REM episodes typi- 
cally decrease with age. They showed that this decrease 


Meditation and Neuroscience: From Basic Research to Clinical Practice 761 


was drastically smaller in meditators of age 50-60 than 
in control subjects of the same age. This suggests that 
meditation slows down the brain-aging process through 
a mechanism that has yet to be discovered. 


MEDITATION AND ATTENTION 


The cognitive function that meditation may affect the 
most is attention, since meditation is a form of attention 
training. Meditation is a skill and as such it may train at- 
tentional systems. As physical training strengthen body 
muscles, mental training involved in meditation rein- 
forces brain attentional circuits. Meditation recruits at- 
tentional brain areas involved in learning. Using fMRI, a 
technique that monitors metabolic activity in the brain 
as reflected by variations in blood flow, Brefczynski- 
Lewis, Lutz, Schaefer, Levinson, and Davidson (2007) 
found that in a group of Tibetan Buddhist meditators, 
focused attention meditation is associated with greater 
activation in multiple attention-related brain regions 
(dorsolateral prefrontal cortex, superior frontal sulcus, 
and intraparietal sulcus). Interestingly, brain activation 
varied based on the person’s level of expertise. Expert 
meditators had less activity in attention-related brain 
regions, whereas greater activity among less expert 
meditators was associated with skill acquisition. This 
reduced metabolic activity in attention-related regions 
of highly expert practitioners suggests an effortless— 
though efficient—strategy for attentional resources 
allocation. This is supported by traditional Buddhist 
descriptions of a decreased need for voluntary atten- 
tional effort to attain concentration for expert practitio- 
ners. Using electroencephalography, Lutz et al. (2004) 
also found that brain activity varies based on expertise. 
These results suggest that meditation is a technique that 
is learned and perfected over years of practice. 
According to Lutz, Slagter, et al. (2008), medita- 
tion practices involve at least three attention regula- 
tion subsystems. First, meditation may involve intense 
object-based concentration. Selective attention—or 
orienting—is the selection of specific information from 
the flow of sensory input and involves cortical struc- 
tures known to gate information, such as the temporal- 
parietal junction, the ventrolateral prefrontal cortex, the 
frontal eye field, and the intraparietal sulcus (Corbetta & 
Shulman, 2002). Second, meditation imposes continu- 
ous monitoring of the focus of attention. Sustained at- 
tention—or alertness—is the maintenance of a state of 
high sensitivity to a perceived stimulus or mental object 
over time and most likely involves sustained synchro- 
nous activity between the thalamus and the right fron- 


tal and right parietal cortical structures—also known as 
the thalamo-cortical loop (Berger, Kofman, Livneh, & 
Henik, 2007; Coull, 1998; Posner & Rothbart, 2007). 
Finally, meditation also involves transient attention 
shifts, as when one disengages attention from a source 
of distraction and redirects it to the intended object of 
concentration (Cahn & Polich, 2006; Lutz, Slagter, et al., 
2008). This involves executive attention—or conflict 
monitoring—which is the monitoring and resolution 
of conflicts among thoughts, feelings, and mental plan. 
This function is managed by the dorsal anterior cingu- 
late cortex and the dorsolateral prefrontal cortex, struc- 
tures that have also been shown to be activated when 
one is self-conscious (Ridderinkhof, Van Den Wilden- 
berg, Segalowitz, & Carter, 2004; Weissman, Roberts, 
Visscher, & Woldorff, 2006). 


Meditation Improves Perceptual 
Attention Capacity 


Perceptual pre-attentive processes are sometimes under 
voluntary control—as, for instance, when we focus our 
attention on an object or sound—although they may 
also be affected by environmental cues. Selective visual 
attention focused on an object may be involuntarily 
influenced by the surrounding objects; for example, 
distracting visual stimuli of high contrast have been 
shown to automatically redirect this type of attention 
(Friedman-Hill, Robertson, Desimone, & Ungerleider, 
2003). Below, we show how meditation affects involun- 
tary allocation of low-level attentional resources. 

In the auditory domain, pre-attentive processes in- 
volve the automatic detection of environmental changes 
and can be studied in the laboratory through the brain’s 
electrical response (event-related potential) to a flow of 
frequent auditory stimuli interspaced with infrequent 
ones. The amplitude of the differential electrical activ- 
ity between frequent and infrequent stimuli, called mis- 
match negativity, was found to increase immediately 
among expert practitioners after a focused attention 
meditation session (Srinivasan & Baijal, 2007). Similar 
findings were found for Vipassana meditation (Cahn, 
2007). Focused attention training and the higher degree 
of awareness of the body and sensations induced by 
meditation might be responsible for increased sensory 
cortex sensibility. According to one interpretation, neu- 
ronal populations tuned to different stimuli inhibit each 
other and compete for attentional resources (Näätänen, 
1992). Neuronal populations tuned to properties of the 
standard stimulation respond less vigorously upon re- 
peated stimulation and become desensitized. Thus 
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when a deviant activates a distinct new neuronal popu- 
lation, these fresh afferents respond more vigorously, 
eliciting mismatch negativity. Meditation would make 
these perceptual systems sharper and more sensitive. 

Experimental work also shows that open-monitoring 
meditation increases processing capacity in the visual 
system. This evidence comes from a study using the at- 
tentional blink paradigm. In this paradigm, two stimuli 
are presented in close succession. As a result of alloca- 
tion of all attention resources to the first stimulus, the 
second one is often not perceived. However, both be- 
havioral and event-related potential results show that 
intensive 3-month open-monitoring retreats decrease 
the attentional engagement in processing the first target, 
thus allowing subjects to process and perceive the sec- 
ond one (Slagter et al., 2007). 

These results indicate that meditation tends to boost 
low-level attention. This could be due to increased at- 
tentional resources. Meditation could recruit new 
attention-dedicated neuronal networks or strengthen 
existing ones. Another hypothesis is that attentional re- 
sources are constant. However, since meditation tends 
to quiet the mind, we may observe a disengagement of 
attention from higher cognitive and verbal areas. If at- 
tentional systems are not dealing with thought affects, 
they might have more resources to deal with low-level 
perceptual systems. 


Meditation Decreases 
Perceptual Habituation 


Neural and perceptual systems tend to habituate to 
repetitive presentation of stimuli, to which early re- 
sponses are larger than later ones. Meditation has been 
shown to decrease perceptual habituation to repetitive 
stimuli. This type of effect has been mostly observed in 
open-monitoring meditation, in which the practitioner 
develops attention to the present moment-to-moment 
experience without allowing his or her attention to 
wander. In this meditation, each stimulus is seen as 
fresh and new in the present moment. As an individual 
practicing open monitoring works on perceiving each 
experience as it arises in the moment without judging, 
it might cut off automatic brain mechanisms respon- 
sible for habituation, establishment of routines, and 
action scenarios. A classical habituation paradigm in- 
volves repetitively presenting the same stimulus and 
observing the decrease in the induced 10-Hz brain 
alpha wave amplitude with the number of stimulus 
presentations. Non-habituation was demonstrated with 


open-monitoring meditators where the electroencepha- 
lographic alpha rhythm amplitude did not decrease 
after repeated stimulus presentations (Deikman, 1966; 
Wenger & Bagchi, 1961). These findings are also consis- 
tent with Cahn’s study (2008) showing less automated 
recruitment of frontal attentional circuits when rare and 
salient auditory stimuli are processed during Vipassana 
open-monitoring meditation practice. 

Open-monitoring meditation also allows for faster 
reallocation of attentional resources. Valentine and 
Sweet (1999) used an auditory sustained attention 
task in which participants had to mentally count the 
number of beeps in several series of tones presented at 
different rates. In general, fast series came unexpect- 
edly. Open-monitoring meditation resulted in better 
counting performance in the unexpected fast series. In- 
terestingly, this effect was not observed with focused 
attention meditation. One explanation is that practitio- 
ners of concentrative meditation might have focused 
intensively on the slow series and may have difficulty 
shifting their attention to start counting the faster se- 
ries. On the other hand, open-monitoring practitioners, 
who only partially practice engaging their attention 
could more easily shift their attention to the fast pre- 
sentation rate. 

These results indicate that meditation allows for 
non-habituation and faster reallocation of attention. 
Beyond low-level attention allocation, we will see now 
that meditation also has unexpected effects on the ac- 
tivity in higher perceptual areas. 


Meditation Reduces Neural Population 
Competition in Higher Perceptual Areas 


Carter, Presti, Callistemon, Ungerer, Liu, and Pettigrew 
(2005) reported results of a study of 23 Tibetan Bud- 
dhist monks who have been engaged in either focused 
attention or open-monitoring meditation. These monks 
were asked to perform a “binocular rivalry” task during 
which they were presented with two images, one before 
each eye. Under these circumstances, they were ran- 
domly experiencing either both images simultaneously 
or each of them alternatively for 2-3 seconds as the 
images competed for attentional resources in the visual 
system. No effects of open-monitoring meditation were 
observed either during or after the practice. However, 
monks practicing focused attention meditation were 
able to maintain a stable, superimposed percept of the 
two competing images for a longer than normal dura- 
tion. These results suggest that selective and sustained 
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attention allows conflicting stimuli to be perceived si- 
multaneously by long-term expert practitioners both 
during and following focused attention meditation. This 
also points to the remarkable influence of meditation 
training on the brain, as no other mental training has 
been shown to affect allocation of attentional resources 
responsible for binocular rivalry. 

Open-monitoring meditation also seems to allow 
meditators to more efficiently process stimuli compet- 
ing for attentional resources. The Attention Network 
Test has been used to assess open-monitoring medi- 
tation influence on attentional subsystems. The test 
has subjects indicate the direction of a target arrow 
surrounded by flanker stimuli that either point in 
the same or reverse direction, thus inducing percep- 
tual conflict (Fan, McCandliss, Raz, & Posner, 2002). 
Results show that after 5 days of open-monitoring 
meditation training, participants improved their per- 
formance in responding to trials with conflicting con- 
ditions (Tang et al., 2007). Both of these experiments 
show that meditation helps to efficiently process con- 
flicting stimuli. 


Meditation and Higher-Level Attention 
for Monitoring Mind Wandering 


What meditation practice brings to awareness is the 
presence of private thoughts and feelings that constantly 
pull attention away from its focus. This experience is 
not restricted to meditation practice. In our normal 
daily activities—while reading, for instance—we may 
suddenly notice that instead of being focused on the 
task at hand, we are focusing on unrelated thoughts 
and feelings (Schooler, Reichle, & Halpern, 2004). 
These attentional drifts are termed “mind-wandering 
episodes” (Smallwood & Schooler, 2006), during which 
attention transiently focuses on the flow of spontane- 
ous thoughts, what James (1890/1983) called “the 
stream of consciousness.” The subject is generally not 
aware of it when mind wandering occurs, and it is only 
after a certain period of time that he or she becomes 
aware that his or her attention has drifted. This realiza- 
tion is called meta-consciousness, a re-representation 
of conscious contents (Schooler, 2002; Smallwood, Mc- 
Spadden, & Schooler, 2007). The mind-wandering phe- 
nomenon highlights two important facts: first, that the 
quality of focused attention is fluctuating, and, second, 
that we lack awareness of these fluctuations. 

Practice of either focused attention or open-moni- 
toring meditation requires one to keep track of which 


object attention is directed at and to bring it back to the 
object of focus each time it wanders away. This type 
of training may help someone become aware of mind- 
wandering episodes and help him or her stay focused on 
the moment-to-moment experience (Gunaratana, 2002). 
Mind wandering and meditation are thus two very 
different—if not opposite—states of consciousness. 
Mind wandering represents a shift in attention “away 
from the here and now” toward private thoughts and 
feelings (Smallwood, O’Connor, Sudbery, & Obonsawin, 
2008), whereas the very basis of meditation is being 
present in “the here and now” without letting one’s at- 
tention to be distracted by thoughts and feelings (Gu- 
naratana, 2002; Lutz, Slagter, et al., 2008). 

In favor of this hypothesis, Farb et al. (2007) re- 
vealed distinct fMRI neural activation patterns in control 
subjects with no meditation training compared to sub- 
jects who followed an 8-week open-monitoring MBSR 
program. Control subjects were primarily experiencing 
a mental narrative state, where one allows one’s atten- 
tion to be caught by a given train of thought, whereas 
meditation practitioners were aiming at experiencing 
moment-to-moment awareness of the self. Mental nar- 
rative led to strong activation of the mPFC, and aware- 
ness of present experiences led to decreased activation 
of the mPFC and increased activity in right lateral PFC 
and right viscero-somatic areas (Farb et al., 2007). Thus 
there might be two possible types of experience of the 
self: one—engaged during mind wandering—based on 
thoughts dealing with past or future experiences of the 
ego, and one based on the moment-to-moment experi- 
ence of the self, involving awareness of sensory infor- 
mation from the body. This indicates that the experience 
of self in the present moment is dramatically different 
both experientially and in terms of brain activity from 
the experience of self as projected in the past or the 
future, as in mind wandering. 


Meditation, Mind Wandering, 
and “Default Network” Brain Activity 


The concept of a default mode of brain functioning 
at rest emerged from the consistent deactivation of a 
brain area network during a series of psychophysical 
tasks compared to resting baseline (Greicius, Krasnow, 
Reiss, & Menon, 2003; Raichle, MacLeod, Snyder, Pow- 
ers, Gusnard, & Shulman, 2001). The brain network in- 
volved in baseline activity includes the mPFC, the dorsal 
part of which has been associated with self-referential 
and emotional mental activity (Gusnard, Akbudak, 
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Shulman, & Raichle, 2001; Ingvar, 1985). Recently, higher 
activity in the same default network was found during 
a task with a high occurrence of mind-wandering epi- 
sodes than during a task with a low occurrence of such 
episodes (Mason, Norton, Van Horn, Wegner, Grafton, & 
Macrae, 2007), which suggests that mind wandering 
could be the main underlying experience of the brain 
default network. For non-expert meditators, practicing 
meditation with attention focused on a particular object 
brings to awareness how frequent and pervasive mind- 
wandering events are. Sonuga-Barke and Castellanos 
(2007) proposed a hypothesis to explain the presence 
of mind-wandering events. Fluctuation in the quality 
of sustained attention, (i.e., the occurrence of mind- 
wandering events while one is focusing on a task) could 
be in part due to interference with the default mode of 
brain activity. In this model, interoceptive and extero- 
ceptive attentional focus are slowly but continuously 
fluctuating at rest, so as to allow individuals to perceive 
the environment and process it cognitively. Engage- 
ment in a task (exteroceptive attention) first attenuates 
interoceptive attention, although with time, activity in 
interoceptive attention network components gradually 
returns, leading to episodes of mind wandering. Long- 
term effects of meditation training could be enhanced 
capacity to inhibit introspective spontaneous activity 
during sustained attention engagements through modi- 
fication of large-scale neuronal network connectivity 
and activity (Lutz et al., 2008). 

Consistent with this hypothesis, electroencepha- 
lography shows spontaneous fluctuations between 
two distinct and supposedly opposite modes during 
resting-state brain activity (Laufs et al., 2006). One of 
these modes is characterized by the presence of slow 
oscillations of 3-7 Hz (theta activity), which are asso- 
ciated with reduced level of vigilance. The other mode 
is characterized by the presence of fast oscillations of 
12-30 Hz, which are usually associated with high vigi- 
lance levels. These spontaneous patterns of increased 
and decreased theta activity have recently been as- 
sociated with periods of mind wandering and periods 
of concentration, respectively (Braboszcz & Delorme, 
2009; Cahn, 2007). The hypothesized association be- 
tween different vigilance levels and mind-wandering 
and meditation is also supported by EEG studies based 
on event-related potential analysis. These studies reveal 
that mind wandering is associated with a reduced ca- 
pacity for processing external events, as assessed by a 
decrease in amplitude of the brain’s electrical response 
in this state (Smallwood et al., 2008), whereas medita- 
tion is associated with increased sensory information 


processing (Cahn & Polich, 2009; Srinivasan & Baijal, 
2007). Thus, mind wandering tends to disconnect people 
from their environments, whereas meditation tends to 
sharpen their perceptions of it. 

While meditation practice benefits psychological 
well-being, mental states with a high frequency of mind- 
wandering episode, such as depression or boredom, are 
experienced negatively. Carriere, Cheyne, and Smilek 
(2007) found that frequent brief lapses of attention, 
that is, lack of conscious awareness of one’s action, is 
associated with proneness to boredom and depression 
among students. More frequent and intense periods of 
mind wandering during a word-encoding task have also 
been linked to dysphoria (Smallwood et al., 2008). On 
the other hand, an open-monitoring meditation offered 
to students during a month of MBSR intervention re- 
duced their psychological distress as well as their rumi- 
native thoughts (Jain et al., 2007). 


MEDITATION AND EMOTIONS 


Regardless of the specific meditation technique, medita- 
tion leads to state and trait experiences involving a deep 
sense of peace and calm. In fact, achieving enduring 
happiness by freeing oneself from affliction is the cen- 
tral doctrine of Buddhism (Ekman, Davidson, Ricard, & 
Wallace, 2005). The fact that meditation affects the way 
emotions are experienced and allows for better regula- 
tion of negative and distressing feelings is in part an 
outcome of meditation-induced changes on body, brain, 
and cognitive functioning. 

Emotions may be seen as a set of interrelated 
changes in the body in response to a real or imagined 
situation or stimulus. Emotions are experienced as feel- 
ings and may interrupt ongoing behavior or mental pro- 
cesses in to the form of an urge to engage in action 
(e.g., flight for fear, outburst of anger), depending on 
the emotion felt (Hamm, Schupp, & Weike, 2003). Emo- 
tions elicit responses and changes both in the body and 
in the attentional systems. Increased processing of body 
sensory inputs might also affect the way emotions are 
first perceived through somatosensory information. In- 
creased concentration results most likely in better con- 
trol of mind wandering; that is, enhanced attention and 
better resistance to distraction might reduce emotional 
reaction by reducing negative emotions’ propensity to 
interrupt the ongoing stream of thoughts and behavior. 
Changes in attentional capacities are also most likely 
linked to changes in brain activity, especially in the an- 
terior areas, in which neural activity has been linked to 
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the functioning of the autonomic and immune systems, 
which are known to be affected by meditation. 


The Links Between Brain, Body, 
and Emotion 


In the last 20 years, asymmetries in brain electrical ac- 
tivation have been linked with the way people react to 
emotional situations and regulate their emotions (Allen & 
Kline, 2004; Wheeler, Davidson, & Tomarken, 1993). 
In individuals who tend to react positively and let go 
quickly of negative emotions, the baseline electrical 
activity of the brain exhibits greater left-sided anterior 
activation than recordings of individuals who are more 
prone to nourishing negative emotions (for a review, see 
Davidson, 2004). After 6 months’ practice of mindful- 
ness and MBSR meditation, healthy participants showed 
enhanced left-sided prefrontal electrical activity in the 
alpha band after induction of both positive and nega- 
tive feelings (Davidson et al., 2003). The same study 
found increased left-sided PFC activity to be associated 
with reduced anxiety and negative emotional reactiv- 
ity as well as increased experiences of positive affect. 
These results correlate with previous ones demonstrat- 
ing that people with more left-sided baseline activa- 
tion in the PFC have a more positive outlook on life 
than individuals with right-sided PFC activation (Da- 
vidson, 2000). 

The relationship between positive affect and anterior 
brain areas activity is strongly supported, as reviewed 
by Craig (2005), by the anatomical connectivity between 
the autonomic system and anterior brain areas. Craig 
demonstrates clearly how the left anterior part of the 
brain interacts more directly with the parasympathetic 
system and the right anterior part interacts more directly 
with the sympathetic system. Activity in either of the 
hemispheres is thus associated with behavior and emo- 
tions in accordance with the opposite actions of these 
two components of the autonomous nervous system. 
Thus left-sided activation would correspond to more en- 
riching emotions, that is, those eliciting positive, group- 
oriented behaviors, whereas right-sided activity would 
imply activity of the sympathetic system and thus reac- 
tions associated with negative, aversive behaviors. 


Meditation and the Regulation 
of Emotions 


During most meditation practice, practitioners are en- 
couraged to keep a balanced, nonjudgmental state of 


mind. Practitioners can achieved this by experiencing 
feelings as they arise in the mind, then stay for a period 
of time, and later pass away. While meditating, practi- 
tioners in most meditation traditions are instructed to 
keep a calm, balanced mind, noticing affects with no 
feeling of aversion toward unpleasant emotions or feel- 
ings of desire for pleasant, enjoyable ones. 

Contemporary research on emotion outlines two 
means through which emotion regulation may be 
achieved: attentional control and cognitive control 
(Ochsner & Gross, 2005). Attentional control involves 
manipulating the amount of attention that is naturally 
allocated to process emotional stimuli. Exercising cog- 
nitive control involves changing expectations or judg- 
ments about emotional stimuli. Both of these strategies 
are supposedly present in meditation, whether atten- 
tion is focused away from the emotion (such as in con- 
centrative practices) or the emotion is simply being 
observed (such as in contemplative mindfulness prac- 
tices). Cognitive control is also achieved indirectly: as 
meditators gain insight into their minds and bodies, 
their appraisal of emotion automatically evolves. In 
addition, meditation may also change emotion’s ap- 
praisal by changing the practitioner’s beliefs about the 
world. 

The way meditation modulates pain perception 
may provide a good overview of how meditation affects 
the process through which emotions give rise to specific 
feeling. Pain is defined as an “unpleasant sensory and 
emotional experience associated with actual or poten- 
tial tissue damage, or described in terms of such dam- 
age” (International Association for the Study of Pain, 
1994). Recently, pain has been described in terms of a 
homeostatic emotion, that is, as a feeling from the body 
(like thirst or hunger) that elicits a specific behavior to 
preserve body equilibrium (Craig, 2003). 

Numbness and pain that arise from long periods of 
sitting without moving is a common side effect of medi- 
tation practice during retreats. Constantly changing po- 
sition whenever pain arises would disturb meditation, 
so meditators are asked to use different strategies to 
cope with pain. According to Gunaratana (2001), it is 
best to adopt a voluntary and focused attitude of sim- 
ply watching the pain—that is, experiencing the pain 
without identifying with it. Practitioners may also try 
to lessen the importance of the pain by comparing it 
with the pain that one experienced previously in one’s 
own life, or pain that others are experiencing. Another 
strategy would be to divert the attention toward another 
object, such as the breath, and as a last resort to slowly 
stretch the muscles to see if the pain can be lessened. 
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It is said that with practice, it takes more time for pain 
to arise and that it becomes less intense. This resistance 
to pain, which is a major component of meditation 
retreats, probably helps meditation practitioners cope 
with their own suffering in a more detached way after 
the retreat is over. 

Treatments of chronic pain based on diverse medi- 
tation practices, such as MBSR programs (Kabat-Zinn, 
Lipworth, & Burney, 1985; Morone, Greco, & Weiner, 
2008) and loving-kindness meditation (Carson et al., 
2005), have revealed positive outcomes associated with 
improvement of overall quality of life. Enhanced toler- 
ance of acute pain has also been assessed in different 
studies with both focused attention and open-monitoring 
meditation. Longitudinal study of transcendental medi- 
tation shows decreased brain activation in the thala- 
mus, prefrontal cortex, and anterior cingulated cortex 
in response to acute pain (immersion of the hand in 
hot water) after 5 months of TM daily practice in par- 
ticipants who were new to meditation (Orme-Johnson, 
Schneider, Son, Nidich, & Cho, 2006). This study fur- 
ther suggests that TM practice does not change actual 
pain sensations (as pain rating didn’t change pre- or 
post-TM practice and never significantly differed be- 
tween beginners and long-term practitioners) but does 
reduce emotional distress associated with pain, result- 
ing in enhanced tolerance of acute pain. Results of 
this last study are of particular significance, as they 
highlight meditation’s effects on the regulation of the 
distress associated with painful feelings. Thus medita- 
tion practice changed the way individuals reacted to 
the emotion related to pain. In fact, meditation seems 
to be acting at the feeling level, in the way pain sen- 
sations are experienced subjectively as emotions. One 
hypothesis is that meditation training that involves 
developing a nonjudgmental attitude leads to change 
in emotion representation, resulting in less body and 
mental disturbance. 

In fact, the different forms of self-consciousness ex- 
perienced during meditation (Farb et al., 2007) and the 
emphasis placed on equanimity and body sensations 
suggest that meditation leads to a different appraisal 
of somatic markers than the common normal state. Ac- 
cording to the somatic marker hypothesis of Damasio 
(1994), emotions mark our experiences in terms of 
body representation, and these somatic markers are 
then used to evaluate new situations and experiences. 
Feelings are based on bodily response and precede emo- 
tions, which are viewed as mental reactions to feelings. 
In this framework, keeping a nonjudgmental state of 
mind during meditation could delay or attenuate emo- 
tional reactions to feelings. 


Meditation and Brain Imaging 


The regulation of emotions, especially of negative ones, 
has been extensively studied using brain-imaging tech- 
niques. Studies show that meditation actually affects 
two important areas of the brain emotion circuitry: the 
amygdala and the PFC. The amygdala is engaged in pro- 
ducing autonomic, endocrine, and somatic responses as 
well as directing attention toward affective stimuli that 
are potentially important, such as potential threats or 
potential sources of food (Davis & Whalen, 2001). The 
PFC down-regulates neural activity in the amygdala 
and the two areas share reciprocal connections (Banks, 
Eddy, Angstadt, Nathan, & Phan, 2007; Davidson, 
2002). Less body arousal and EEG brain activation has 
been observed in response to negative affects for yoga 
practitioners (Aftanas & Golosheykin, 2005). Consistent 
with this, when one is engaged in focused attention 
meditation, fMRI studies show that amygdala activity 
in response to emotional negative or positive sounds 
is decreased in long-term Tibetan expert practitioners 
compared to novice ones. Interestingly, the more hours 
participants have spent meditating in their lifetimes, 
the more important is the decrease in amygdala ac- 
tivity (Brefczynski-Lewis et al., 2007). However, fMRI 
studies show that when engaged in focused compas- 
sion meditation, expert meditators from the same tradi- 
tion exhibited greater amygdala activation in response 
to emotional stimuli than novice practitioners (Lutz, 
Brefczynski-Lewis, Johnstone, & Davidson, 2008). 

These seemingly opposite results suggest that medi- 
tation allows for a wider range of emotional experiences, 
and that these experiences can be modulated through 
the practice of specific meditation techniques. Greater 
embodiment or disembodiment of emotions can be 
achieved through voluntarily modulation of dedicated 
attentional circuits that have been intensively trained 
through meditation practice. Consistent with this hy- 
pothesis, subjective reports indicate that meditation 
seems at first to intensify the experience of positive as 
well as negative feelings. Then through practice, these 
intense feelings are accepted and might contribute to 
the experience of a richer internal life, as reported by 
meditation practitioners. 

Taken together, brain-imaging results support the 
empirical hypothesis of meditation-induced emotion 
regulation and suggest that it involves brain plastic- 
ity. The regular practice of meditation affects the con- 
nections between the emotional limbic system and the 
neocortex in such a way that it would change the indi- 
vidual’s thoughts about and interpretation of negative 
emotions (i.e., his appraisal of his emotion). 
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CLINICAL APPLICATION 
OF MEDITATION FOR 
EMOTION REGULATION 


The beneficial effects of meditation on the appraisal 
of negative emotions have been observed in clini- 
cal practices. As we will see, meditation practice has 
been shown to reduce alexithymia—difficulty recogniz- 
ing and expressing emotions associated with operative 
thought processes (Sifneos, 1973)—through develop- 
ment of emotional intelligence and insight into one’s 
emotional functioning (Baer, Smith, et al., 2004). 

Appearance and inclusion of meditation in clini- 
cal practices is coincidental with the rise of the “third 
wave” of psychotherapies. The third wave accords par- 
ticular importance not only to emotions but also to the 
context of those psychological phenomena and to their 
functions (S.C. Hayes, 2004). The third wave rises in 
response to cognitive-behavioral therapy (CBT), a pure 
dialectic approach that has been successful placing 
emotions in their proper context but remains limited be- 
cause of the large number of complex protocols. Today, 
working with emotion regulation is the core process 
for approaching and curing mental disorders (Barlow, 
Allen, & Choate, 2004; Campbell-Sills & Barlow, 2007), 
and we are currently observing a unification of all cog- 
nitive-behavioral therapy protocols with the inclusion f 
the core concept of mindfulness (Allen, McHugh, & Bar- 
low, 2007). Emotion regulation, even the regulation of 
extremely intense emotions resulting from trauma (Bril- 
lon, 2006), is realized through a three-step process: first 
feeling the body sensation (arousal), then identifying 
and labeling emotions that arise from both arousal and 
appraisal, and finally accepting the emotion in a non- 
judgmental way. This last step of accepting one’s own 
thoughts and cognitive traits has been developed by S. C. 
Hayes et al. (1999) in meditation-based acceptance and 
commitment therapy. Any clinical intervention should 
rely on theory on addressing these three stages. 

Here we first present the nature and function of 
emotions as well as a model of how they operate. We 
subsequently articulate our meditation intervention on 
this model. 


The Emotion Apprehension 
Process: How Emotions 
Can Become Pathological 


Simple principles about emotions must first be re- 
viewed: emotions generate body (arousal) and thought 


(appraisal) responses (Frijda, 1986). Emotions may be 
useful for attaining a better response to a situation, 
even when they are negative (Hahusseau, 2006). In 
fact, patients with lesion in the ventro-median prefron- 
tal cortex, the amygdala, or the insula, which are three 
important emotional brain areas, have difficulties with 
decision making (Bar-On, Tranel, et al., 2003). These le- 
sions result in an incapacity to react appropriately to life 
events or in social contexts. This emotional intelligence 
deficit has been shown to be based in a neuronal sys- 
tem that is independent from the one supporting cogni- 
tive intelligence (Bar-On, Tranel, Denburg, & Bechara, 
2003). Used at their best, emotions are felt, labeled, and 
accepted. If one step is missing in this process, emo- 
tions lose their power as a signal and become toxic for 
the mind and body. 

The following metaphor will help us fully understand 
the need for each step in the emotion apprehension pro- 
cess and the potential danger of ignoring one of them: 
consider a wound in the sole of the foot that causes great 
pain when you walk barefoot on the sand. There are dif- 
ferent possibilities for how to deal with this situation: 


(1) The pain is so intense that you take a high dose of 
analgesic. The medicine is effective and the pain dis- 
appears. For a few minutes after, you are careful not 
to walk on the wound. Then you forget about it and 
walk on the anaesthetized injured foot, worsening 
the depth and seriousness of the wound. This prob- 
lem occurs because you have dissociated yourself 
from the pain and do not feel the wound anymore. 
You feel the pain but haven’t identified its origin. 
You believe it’s a scratch and place a bandage on 
it without removing the piece of dirty broken glass 
lodged in the foot. The wound gets infected and 
worsens. This problem arises because the nature of 
the wound was not adequately identified. 

You feel the pain and have identified its origin but 
feel scared. You refuse any examination by a doctor 
for fear that it will be too painful or you refuse to go 
to the hospital, arguing that you do not have time. 
The wound gets infected and you are immobilized 
for a long period of time. This problem arises be- 
cause you did not accept the wound. 


(2 


wa 


(3 


wm 


The types of possible reaction we considered for a 
physical wound are also present for negative emotions. 
If one does not feel one’s emotions (i.e., dissociative 
disorder), does not identify them (i.e., alexithymia), or 
does not accept them (i.e., emotion intolerance), anal- 
gesic effects can provide short-term relief, but mental 
and physical health are affected over the long term. 
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The Three Majors Emotional Disorders 


Each of the three following emotional regulation dis- 
orders corresponds to an anomaly or blockage in the 
process of the emotion arising, developing, being ex- 
perienced, and eventually vanishing. They are at the 
origin of most mental disorders and very often are in- 
tertwined. Taking them into account is thus of primary 
importance in therapeutic approaches. 


Dissociative Disorder 


The absorption experience, experienced by 80% of peo- 
ple when reading or watching a movie, and different 
forms of dissociative disorder as described in DSM-IV-TR 
(DSM-IV, American Psychiatric Association, 2000) have 
common characteristics: the narrowing of both con- 
sciousness and perceptual fields. In its most spectacular 
form, it can result in multiple personality disorder or 
dissociative fugue. “Dissociation is a process where the 
usually integrated functions of consciousness, memory, 
identity or perception of the environment are sponta- 
neously disrupted and certain mental events that are 
ordinarily processed together (e.g., thoughts, emotions, 
sensations, etc.) are isolated from one another” (DSM-IV, 
American Psychiatric Association, 2000, p. 167). 
Dissociative patients commonly have particular dif- 
ficulty adapting to new situations and to establish daily 
routines such as choosing a regular schedule for eating 
or sleeping. They are poorly connected to their internal 
sensations and barely feel pain and other body sensa- 
tions, such as their heartbeat or breathing. Dissociative 
patients don’t adapt to day-to-day reality; they don’t pay 
attention to directions when going from one place to an- 
other and listen to but don’t comprehend conversations. 
There are people and objects in their homes that they 
know or have seen but don’t remember. In general, they 
have few memories, even of important life events, and 
they doubt the veracity of those memories they do have. 
These persons live exclusively in the mind; they do not 
have feeling of themselves and are unable to focus on 
the present moment. If placed on a continuum, disso- 
ciative disorder and mindfulness would be at opposite 
ends, mindfulness being the capacity to be aware of the 
moment-to-moment unfolding experience while keep- 
ing a nonjudgmental attitude (Kabat-Zinn, 2004). 
Dissociative disorder affects about 10% of the pop- 
ulation (Foote, Smolin, Kaplan, & Legatt, & Lipschitz, 
2006; Ross, 1991). Dissociative disorder is often asso- 
ciated with difficulties controlling impulsivity, chronic 
pain syndrome, and fibromyalgia. It is also preponder- 
ant in patients suffering from mental disorders such as 


depression, anxiety disorder, addiction, anorexia, and 
binge eating (Valdiserri & Kihlstrom, 1995) as well as 
personality disorders. The most frequently associated 
comorbidities include borderline personality disorder 
and post-traumatic stress disorder (Dell, 1998). 


Alexithymia 


Difficulty identifying emotion, which is characteristic of 
alexithymia, comes from the inability to express emo- 
tions to others (Taylor, 1984). Alexithymic patients tend 
to be inexpressive and emotionally “restricted” and have 
difficulties bonding with others (Taylor, 2000). The oc- 
currence of separation and divorce is higher in this pop- 
ulation than in the normal population. Alexithymia as 
evaluated with the 20-items Toronto Alexithymia Scale 
(Bagby, Taylor, & Parker, 1994) affects about 15% of 
the general population with a slight over-representation 
of men. 

This disorder is often associated with personality 
disorders addiction to substances such as alcohol, tox- 
ics, and sedatives and eating disorders like binge eating. 
It is also often associated with somatic disorders (arte- 
rial hypertension, anger, asthma, etc.). 


Emotional Avoidance 


Even when they are suited to life circumstances, nega- 
tive emotions (sadness, fear, shame, anger, stress) may 
generate stress if one does not feel one has control over 
them. They may also generate fear (that they will never 
end) or shame (at the idea that one is the only person to 
whom this happens). In these cases it is not one but two 
emotions that distress the mind and body (Greenberg, 
2002). In a sense, it becomes twice as hard to cope with 
emotions (see Figure 27.2). Thus negative emotions 
like sadness and anger that should be restricted in time 
turn into long-lasting negative moods such as depres- 
sion or sustained resentment. Since negative emotions 
are often experienced as pain in the body, secondary 
emotions (Greenberg & Paivio, 1997) might lead to the 
development of chronic pain. 

Patients who experience emotional avoidance can 
have four types of fearful ruminating thoughts: (1) fear 
that the emotion will never end; (2) fear that the emo- 
tion will lead to loss of control over behavior; (3) fear of 
other people’s judgments; (4) the fear that intense body 
arousal that results from the emotion could be a major 
disease (Williams, Chambless, & Ahrens, 1994). When 
an emotion is perceived as bearable and is accepted, no 
conscious effort is made to suppress it, and mood sta- 
bilizes spontaneously. Conversely, efforts to suppress 
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Figure 27.2 Emotional intolerance model. 


emotions exacerbate them and are at the core of most 
mental disorders. 

Since this disorder has only been recently identi- 
fied, there is no real estimation of its frequency of oc- 
currence in the general population, although Barlow 
argues that it is responsible for most mental disorders 
(Barlow et al., 2004). 


Meditation-Based Emotion Regulation 


The new meditation-based approach to emotional dys- 
function emphasizes the advantages of the develop- 
ment of body perception of emotion, then identification 
and acceptance through meditation (S.C. Hayes, 2004). 
Thus, for example, in moving meditation such as yoga, 
what seems to be efficient in regulating emotion is self- 
observation, concentration, and acceptance; during this 
process attention is placed on sensations, and imper- 
manence acts as a background mind-set (Campbell & 
Moore, 2004). Talk therapy (purely intellectual therapy) 
seems more limited: “The absence of direct connec- 
tions from the PFR-L to the amygdala may be related to 
why talk therapy for psychiatric conditions that involve 
amygdala-related conditions is relatively inefficient (in 
terms of the amount of time required to achieve a thera- 
peutic effect)” (LeDoux, 2002, p. 292). 

Meditating is thus a way to deal with dissociative 
disorders through the development of a mindful atti- 
tude. It is also a way to deal with alexithymia in that 
it helps patients increase emotional intelligence and 
enhance their emotional tolerance through exposure 


to emotions. Different types of thoughts suppression in 
all mental disorders are causal factors in the long-term 
increase of emotional arousals and appraisals (Levitt, 
Brown, Orsillo, & Barlow, 2004). Meditation thus can be 
used to prevent the use of avoidance strategies, which 
involve physiological arousal (interoceptive), avoidance 
and cognitive avoidance (use of other thoughts as dis- 
traction), procrastination and worrying (avoiding emo- 
tionally salient tasks), and rumination in depression 
(Nolen-Hoeksema, 2000). 


Meditation-Based Protocols 
and Depression 


Medication-based therapy as well as psychotherapies 
(cognitive therapy and interpersonal therapy) are suc- 
cessful in curing punctual depressive episodes but fail 
to prevent relapses. After three major depressive epi- 
sodes, the probability of relapse is about 90%. In addi- 
tion, the continued use of antidepressant over several 
years may be problematic because of the presence of 
side effects and addiction issues. Finding alternative 
treatments has become critical, especially since the 
World Health Organization predicts that in 2020 depres- 
sion will be ranked the second most common illness 
worldwide. Meditation-based clinical intervention can 
help tackle this major health care issue. 

About 40 studies have shown that, once treated 
with a meditation based protocol, patients do not dif- 
fer from subjects without depressive history in regard 
to the amount of negative thoughts they have (Ingram, 
Miranda, & Segal, 1998). Instead of studying thoughts’ 
effects on mood, some researchers have also stud- 
ied mood’s effects on thoughts. For example, Teasdale 
(1983, 1988) showed that experience-induced sadness 
(induced by sad music or sad reading material) had 
more impact on subjects with a history of depression 
than on control subjects (Segal & Ingram, 1994). Nega- 
tive emotions thus seem to have a more lasting effect in 
subjects who have suffered from depression. Reactiva- 
tion of negative thoughts in these subjects preserves and 
deepens sad moods through a series of vicious cycles. 
Sad moods can thus generate lasting negative thoughts 
to the point that a slight mood impairment for these pa- 
tients can trigger disastrous changes in thought patterns 
and can be responsible for of the persistence of depres- 
sion and relapses. 

Cognitive reactivity describes the ability of a slight 
change in mood to degenerate into a series of deeply 
negative thoughts. Cognitive reactivity has a cumulative 
impact: each depressive episode increases the probabil- 
ity of a new one since, with time, the depression circuitry 
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is more readily activated. Early depressive episodes are 
most often preceded by significant negative events but 
as new episodes occur, the role played by these events 
becomes less clear. Each new episode seems to lower 
the threshold for depression onset. With time, this 
threshold tends to get so low that depressive episodes 
seem to occur spontaneously. Even when an episode of 
depression is over, cognitive reactivity remains and puts 
the patient at risk of suffering another episode. Chang- 
ing a person’s relationship with his or her own thoughts 
and negative emotions—in a way that doesn’t directly 
act on the content of thoughts—is key to stopping the 
vicious cycle of cognitive reactivity. 

Jon Kabat-Zinn relied on mindfulness-based prac- 
tices to put distance between the patient and his cogni- 
tive, emotional, and sensory experiences (Kabat-Zinn, 
Lipworth, Burney, & Sellers, 1986; Kabat-Zinn et al., 
1992). Kabat-Zinn’s mindfulness-based stress reduction 
program has become widely popular since about 1970 
and is now often accepted in clinical settings. MBSR is 
a structured group program composed of 8 two-hour 
weekly sessions. Sessions are centered on mindfulness 
practice (simple Zen-like mindfulness meditation) and 
experiential feedback. Participants commit to practice at 
home for 45 minutes daily, at least 6 days a week. MBSR 
has been shown to be efficient for stress reduction (Da- 
vidson et al., 2003). Mindfulness-based cognitive therapy 
(MBCT) is largely based on Kabat-Zinn’s stress reduction 
program and has the same format as MBSR except that it 
makes use of cognitive therapy in addition to meditation 
(McQuaid & Carmona, 2004). MBCT therapy has proved 
to be efficient, as it reduced the probability of relapse by 
about half among patients who had experienced at least 
three major depressive episodes (Michalak, Heidenre- 
ich, Meibert, & Schulte, 2008; Teasdale, Segal, Williams, 
Ridgeway, Soulsby, & Lau, 2000). 

Here is how Kabat-Zinn (1990) describes the emo- 
tional detachment process: “It is remarkable how liber- 
ating it feels to be able to see that your thoughts are just 
thoughts and that they are not ‘you’ or ‘reality’... The 
simple act of recognizing your thoughts as thoughts can 
free you from the distorted reality they often create and 
allow for more clearsightedness and a greater sense of 
manageability in your life” (pp. 69-70). Mindfulness 
thus provides a method for detachment that turns into 
recognizable changes in mood. Kabat-Zinn’s mindful- 
ness does not teach people how to avoid unpleasant 
emotions and life events: it only proposes to teach peo- 
ple how to live with them. 

Thus asking patients to perform a particular task 
(i.e., meditation) when negative thoughts cross their 
mind may help them to abstain from totally identifying 


with these thoughts. It automatically puts some distance 
between the patient and his or her negative thought- 
affect and allows the patient to tolerate these thoughts 
better. It also absorbs the patient’s focus of attention 
and the limited information-processing resources of the 
brain, thus allowing the patient to avoid the rumina- 
tive loops of thought-affect. Eye movement desensitiza- 
tion and reprocessing (Shapiro, 1999), a technique that 
involves performing repetitive eye movement while re- 
calling traumatic events, most likely works on the same 
principle, although it lacks the emotional intelligence 
component that is characteristic of meditation-based 
interventions. 


Meditation-Based Emotion Exposure 


Meditation protocols are powerful clinical interventions 
and should not be taken lightly. For instance, some 
form of concentrative meditative practices could lead 
to emotional avoidance, as they instruct practitioners to 
direct their attention to a specific object while ignoring 
all others, including negative thought-affect. They could 
thus train patients to avoid negative thought-affect, 
leading to with potentially significant consequences. 

MBSR and MBCT are suitable to use to prevent 
relapses in depression but require adjustments when 
applied to intense negative emotions in patients with 
emotional trauma. The procedure used in these prac- 
tices could lead to a form of emotional avoidance, as the 
attention is intentionally and plainly redirected toward 
specific emotional material. Below, we provide an adap- 
tation of these practices that relies on breath awareness 
meditation (a basic form of meditation inspired from 
Zen and Vipassana), which is less abstract and easier to 
achieve than mindfulness for beginners. 

The meditation-based emotion exposure (MBEE) 
protocol has been described by Hahusseau as grouping 
together all elements of the emotional psychosomatic 
process. It is mostly inspired by MBSR and MBCT. How- 
ever, MBCT and MBSR involve standard meditation fol- 
lowed by cognitive assessment. In contrast, MBEE, like 
acceptance cognitive therapy and eye movement desen- 
sitization and reprocessing, places the emotion at the 
center of the meditation practice. 


(1) Chose a target emotion and assess the discomfort it 
creates here and now on a scale of 1- 10. It can be: 


A pervasive negative emotion 

A painful sensation 

The image of a recurrent memory 

An intrusive and compulsive thought or belief 
A worry 
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(2) Put yourself in respiratory sinusal arrhythmia by 


(a) Isolating yourself 
(b) Closing your eyes 
(c) Placing your attention around the nostrils, the 
ribs, or the abdomen without trying to slow 
down or change your breathing, but simply ob- 
serving your breath and breathing sensations 
(d) Trying to feel both your cardiac rhythm and re- 
spiratory movements in the same areas of the 
body. 
Use the following guidelines to expose yourself to 
emotions for at least 30 minutes while keeping the 
eyes closed. The only goal here is to follow your 
attention and to be aware of where it goes, while 
remaining aware of the breath. Whatever thought 
arises in your mind or sensation in your body, sim- 
ply observe it, without judgment, and with the 
kindest and most compassionate attitude possible 
(Lutz et al., 2004; Neff, 2004), without any desire to 
change it or to ease the pain, simply following the 
breath until the breathing cycle is complete. 


(3 


ma 


(a) Intentionally direct your attention toward the 
target emotion until your attention becomes at- 
tracted by another thought, emotion, or object. 

(b) Observe, without any judgment, where your at- 
tention is being drawn. 

(c) It is possible that you might experience a physi- 
cal sensation. In this case, follow the breath to- 
ward this sensation, not trying to stop or resist 
it, but simply trying to feel it. If it is painful, 
simply observe how much pain you feel. 
If your attention is attracted by some men- 
tal content—a thought, a memory, a worry, 
a question—observe this content as if it were 
written on a screen and at the same time feel 
what happens in the body. What bodily sensa- 
tion is present? Observe how much this thought 
and its associated feeling proves that you are 
suffering now. Try to label the emotion you are 
experiencing (sadness, anxiety, anger) and stay 
in touch with it. 

(e) If you realize your attention is lost in other 
thoughts, begin again, using the initial target 
emotion. 

(4) After emotion exposure: 


(d 


na 


(a) Assess again the discomfort you feel on a scale 
of 1-10. 

(b) Briefly write down what you observed during 
the exercise. 

(c) In the following hours, observe if anything has 
changed since before the exercise. 


Clinical Application of the MBEE 
to Binge Eating Disorder 


Following a failure of classic behavioral therapy with 
a patient suffering from an eating disorder, Hahusseau 
tested the meditation-based emotion exposure protocol 
described above. The literature shows that 20% -50% of 
patients with eating disorders have a traumatic history, 
such as sexual abuse during childhood. Traumatic his- 
tory is neither sufficient nor necessary for an individual 
to develop an eating disorder. However, it is known that 
a combination of abuses, such as an unfavorable fam- 
ily environment (Vanderlinden & Vandereycken, 1997), 
significantly increases the probability of binge eating 
(Hastings & Kern, 1994). 

It is hard for eating disorder patients with traumatic 
histories to regulate their emotions (Van der Kolk, Pel- 
covitz, Roth, Mandel, McFarlane, & Herman, 1998). 
Self-mutilation and addiction to benzodiazepine or 
alcohol are found in 70% of eating disorder patients 
with a traumatic history, but in only 15% of eating dis- 
order patients without a traumatic history (Gleaves & 
Eberenz, 1994). The frequent combination of abuse 
(Barker-Collo, 2001), dissociative disorder (Maaranen, 
Tanskanen, Haatainen, Koivumaa-Honkanen, Hintikka, & 
Viinamaki, 2004), and eating disorders (L. Brown, Rus- 
sell, Thornton, & Dunn, 1999) eventually led Hahus- 
seau to offer her patients MBEE. 

Here we describe two case studies that illustrate use 
of the protocol and demonstrate its potential efficacy. 
Some studies have already started investigating the ben- 
efits of meditation for eating disorders, particularly for 
binge eating disorder (Kristeller & Hallett, 1999), and 
protocols were judged to be “most likely efficient treat- 
ments” (Baer, 2003, p. 129). MBEE involves first collect- 
ing anamnestic data (patient history), then training the 
patient to perform the emotion exposure protocol and 
guiding him or her through it. The protocol has been 
split in two sequences: past-emotion exposure sessions 
are done at the therapist’s office and current-emotion 
exposure sessions are done twice with the therapist, 
then at home by the patient on his or her own. 


Françoise 


Françoise was married with two kids. She was 52 
years old and 5 feet 7 inches and weighed 233.2 lbs for 
20 years. Francoise was a nurse and had a history of 
postpartum depression. She wished to see a therapist 
for binge eating disorder and her uneasiness at work. 
She had already done two 8-year-long psychotherapies. 
Her weight anamnesis revealed that her father called 
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women “fatty” and she gained considerable weight after 
her children’s birth. She snacked excessively and was 
not physically active. At work she felt insecure during 
planning discussions, and she always agreed to do the 
most demanding tasks. Her colleagues disliked her and 
saw her as too obsequious. She was aware that her fear 
of her colleagues’ criticism was unreasonable and that 
her behavior was not appropriate but she did not seem 
to be capable of changing it. She did not dare say “no”, 

The primary therapeutic hypothesis was the fol- 
lowing: 


m Her social situation leads to negative emotions. 

m Negative emotions lead to assertion disorder and 
submission. 

m Assertion disorder and submission lead to dissatis- 
faction. 

m Dissatisfaction leads to snacking. 

m Snacking leads to more negative emotions. 


The therapeutic plan initially consisted of the be- 
havioral exercise of positive self-assertion (Stravinsky, 
Marks, & Yule, 1982). Although she was motivated to 
complete the assignments and was consistent in doing 
so, the first 30 sessions did not provide satisfying results. 
She failed to successfully assert herself and her intense 
negative emotions remained unchanged. She still could 
not express herself at work. No weight change was ob- 
served during this initial therapeutic approach. 

She then tried MBEE. The chosen past emotion re- 
lated to her father beating her brother in front of the 
whole family. Francoise experienced repetitive trau- 
matic reliving of scenes between her father and brother. 
As the youngest child in her family, she had felt ne- 
glected growing up. Her mother’s submissiveness and 
father’s inflexibility and violent fits also added to her 
feelings of insecurity. As a child, her primary emotion 
(Damasio, 1994) or behavioral tendency (Frijda, 1986) 
was passive submission. Since then she had suffered 
from dissociative disorder. 

Recalling the violent scenes between her brother 
and father produced anxiety, extreme insecurity and 
helplessness, and feelings of guilt, sadness, and anger. 
During the emotion exposure protocol, her somatic re- 
sponse was severe and involved abdominal pain and ac- 
celerated breathing rate. She rated her reaction as 7 on 
a 1-10 subjective intensity scale. The emotion exposure 
protocol allowed her to release these intense emotions 
and other emotions associated with traumatic memo- 
ries, such as her sexual molestation by a doctor, her 
father’s insults when she was 18 years old, and eventu- 
ally her brother’s suicide. The total exposure consisted 


of 30 session of 1 hour each with two sessions devoted 
to learning the protocol so she could practice emotion 
exposure at home on her day-to-day experiences. 

Within a year Francoise lost about 66 Ibs; she is 
now involved in sports and is happy to feel her body 
again. At work she is now at times assertive, expresses 
her feelings, and no longer runs away from conflict. She 
is now more accepting of herself. Today, after 3 years, 
she still weights 167 lbs. 


Anabelle 


Anabelle was a 45-year-old seamstress. She was 5 feet 
3 inches tall and weighed 211 Ibs. She wanted to consult 
a psychiatrist for problems in her relationship and for 
her eating disorder (for which she was also considering 
gastric bypass surgery). She and her twin brother were 
the youngest in a family of six children. Her mother had 
been diagnosed with psychosis. Anabelle was divorced 
with two children ages 20 and 24. She had been in treat- 
ment for 5 years and regularly used benzodiazepines 
to ease her anxiety. Her treatment at the onset of the 
emotion exposure protocol was Seltraline-50 once a day 
and 10 drops of haloperidol. Her eating disorder had 
begun a year prior to her divorce, when she was 32. 
Her weight had increased ever since, and her behav- 
ior reflected her shame: she would closes the door of 
her home quickly so the neighbors would not see she 
was overweight. She had one eating crisis per day, she 
seemed to be emotionally unresponsive, and her col- 
leagues at work rejected her. She had had a difficult 
childhood and was often kept awake by her psychotic 
mother’s scream at night. She and her siblings regularly 
experienced violent attacks by her father. At 10 years 
old, she was sexually abused by her brother-in-law and, 
as a result, suffered from dissociative disorder. When 
she recalled this traumatic event, she rated it as 6 ona 
1-10 pain scale. 

Anabelle attended a total of 20 sessions: 10 ses- 
sions of 30 minutes for data collection and functional 
analysis, then nine 1-hour sessions dedicated to MBEE 
targeting the traumatic event, and finally a 2-hour ses- 
sion dedicated to learning the technique so she could 
learn it at home on her day-to-day emotions. After the 
second emotion exposure session, Anabelle started to 
lose weight without effort. 

She now weights 172 Ibs and has changed her 
mind about having gastric bypass surgery. She regu- 
lates her emotions by crying. She once again feels her 
body, can experience satiety, and believes she is making 
progress addressing her dissociative disorder. She de- 
cided to stop taking antidepressants during the emotion 
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exposure treatment. Today, after 6 months, she has not 
regained weight. 


Toward an Objective Marker 
of Emotion Exposure 


Emotion regulation describes an individual’s capacity 
to adjust from a high arousal level produced by sym- 
pathetic nervous system activity to a less elevated one, 
which depends on the parasympathetic autonomic 
nervous system (Gross, 1998). Some measures of au- 
tonomic system activity such as heart-rate variability 
(HRV) can thus be used to assess emotion regulation. 
As we have seen, one primary effect of meditation is 
to spontaneously activate the parasympathetic system. 
Systematic observation of patients’ HRV recordings dur- 
ing the MBFE revealed that each of its steps (feeling, 
labeling, compassionate acceptance) influenced the 
2- to 3-second cycle sinusoid component of heart-rate 
variability. In the meditation-based emotion exposure 
protocol, the unique instruction given to the patient is 
to observe without judgment—and while breathing— 
his or her emotional, cognitive, imaginary, sensorial 
material. 

Various meditation practices have been reported to 
induce an overall increase in HRV (Bernardi et al., 2001; 
Cysarz & Bussing, 2005; Ditto et al., 2006; Lehrer et al., 
1999; Phongsuphap, Pongsupap, Chandanamattha, & 
Lursinsap, 2007; Takahashi et al., 2005), which is most 
often interpreted as an increase in parasympathetic 
over sympathetic activation. The protocol could help 
suppress cortical influences on the sinusal node that 
could disturb the heart’s autonomic regulation (Craig, 
2005); however, tasks that involve changes in respira- 
tory rates must be carefully analyzed to avoid flaws in 
HRV interpretation (Grossman & Taylor, 2007). Further- 
more, in dissociative disorder patients, it is possible to 
observe in the HRV time series a decrease in activity of 
the autonomic nervous system, as shown by a study 
of skin conductance measure (Sierra et al., 2002). HRV 
would then reflect activity from efferences of the central 
autonomic network (Thayer & Lane, 2000) and could 
be used to measure the presence of voluntary control 
over emotions, called avoidance, or its absence, called 
acceptance. 

Though further study is necessary before a link can 
be made between meditation-induced increase of the 
HRV and emotion regulation, preliminary results suggest 
that HRV could be used as both an emotional exposure 
marker and a meditative state marker. A better under- 
standing of the origin of HRV changes during different 


meditation practices may help us understand the mecha- 
nisms behind meditation-based emotion regulation. 


CONCLUSION 


Meditation promotes both physical and mental well- 
being and contributes to the development of positive 
emotional traits (K. W. Brown & Ryan, 2003). It is thus 
important to integrate its active principles in therapies 
for patients suffering from physical diseases and mental 
disorders (Bishop et al., 2004). Becoming aware of the 
fluctuating quality of thoughts, sensations, emotions, 
and other internal phenomena helps reduce dissocia- 
tive disorders and the perceptual narrowing that these 
disorders induce. It also helps reduce alexithymia and 
emotion avoidance, in which a large number of psychi- 
atric disorders are rooted. 

As we have seen, meditation-based interventions 
such as mindfulness-based stress reduction and mind- 
fulness-based cognitive therapy are already being used 
in depression relapse prevention programs. These tech- 
niques have also been modified and adapted for the 
treatment of acute disorders such as chronic pain, de- 
pression, fibromyalgia, and psoriasis, as well as anxiety, 
eating, and psychosomatic disorders. In all cases, results 
have been encouraging and support its use in therapeu- 
tic practices (Baer, 2003). In the years to come, we hope 
to see the development and validation of more medita- 
tion protocols adapted to specific disorders. 

In the case of eating disorders, the disorder can 
sometimes be simplified and regarded as resulting from 
a traumatic emotional experience. Under genetic pre- 
disposition and in the context of an adverse social or 
familial environment, eating disorders foster complete 
avoidance of negative emotions. Thus, as current nega- 
tive emotions are instinctively avoided due to early trau- 
matic experiences, eating crises appear to be a preferred 
mode of emotional shunning. Emotional dissociative 
disorder and binge eating disorder appear to have iden- 
tical functions: to suppress the natural emotional pro- 
cess (feeling, labeling, accepting; Hallings-Pott, Waller, 
Watson, & Scragg, 2005). HRV during MBEE session 
turns out to be an excellent index of emotion regulation 
capacity, which is the capacity to feel, label, and ac- 
cept emotions. The combination of high levels of respi- 
ratory sinusal arrhythmia achieved during meditation, 
enhanced emotional regulation, and the use of more 
suitable coping strategies has proved useful for weight 
loss (Fabes & Eisenberg, 1997). 

The diverse effects of meditation on the body and 
cognitive and affective processes are beginning to be 
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understood, and these techniques are now used in clini- 
cal settings for patients suffering from emotional and 
attentional disorders. The wide range of observable ef- 
fects of attentional training during meditation allows us 
to study the multiple connections between the mind, 
brain, and body. Such connections are increasingly 
being acknowledged, and their investigation offers new 
pioneering approaches both in clinical practices and in 
fundamental cognitive neuroscience research. 
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SLEEP DISORDERS ARE A PUBLIC 
HEALTH PROBLEM 


An estimated 70 million people in the United States suf- 
fer from sleep problems, and more than half of them 
have a chronic sleep disorder (National Center on Sleep 
Disorders Research, 2003). Sleep disorders have major 
societal impacts. According to the National Highway 
Traffic and Safety Administration, 100,000 accidents 
and 1,500 traffic fatalities per year are related to drowsy 
driving (NCSDR/NHTSA Expert Panel on Driver Fa- 
tigue and Sleepiness, 1998). Nearly two-thirds of older 
Americans have sleep difficulties, and the prevalence of 
sleep problems will increase as the older adult popula- 
tion increases (National Sleep Foundation, 2003). Each 
year, sleep disorders, sleep deprivation, and excessive 
daytime sleepiness add approximately $16 billion to 
the cost of health care in the United States, and result 
is $50-$100 billion (in 1995 dollars) annually in lost 
productivity (National Commission on Sleep Disorders 
Research, 1992). One of the key research recommen- 
dations put forth by the 2003 National Sleep Disorders 
Research Plan is that we must develop a better under- 
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standing of sleep disorders treatments, including treat- 
ment adherence, in order to inform evidence-based 
guidelines for the improved management of sleep dis- 
orders (National Center on Sleep Disorders Research, 
2003). There are concerns that sleep disorder treatment 
recommendations are difficult to follow, which can con- 
tribute to poor treatment outcomes and missed oppor- 
tunities to prevent the progression of sleep problems. 
The four most commonly diagnosed sleep problems 
are sleep-related breathing disorders, insomnia-related 
symptoms, narcolepsy, and periodic limb movements 
in sleep. 

The goal of this chapter is to describe the compo- 
nents of an integrative, interdisciplinary model for the 
diagnosis and treatment for several distinct chronic 
sleep disorders. The chapter will provide justification 
for viewing certain sleep disorders as chronic medical 
conditions, introduce and describe health information 
technology generally and eHealth specifically, discuss 
patient-centered collaborative care, and finally integrate 
these topics and demonstrate how sleep disorder man- 
agement may be improved by the proposed interdisci- 
plinary model. Because it accounts for more than 75% 
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of all diagnoses in U.S. sleep clinics, an emphasis will 
be placed on sleep-related breathing disorders.! 


ACUTE VERSUS CHRONIC ILLNESS 
MODELS AND SLEEP DISORDERS 


The acute illness model and the chronic illness model 
emphasize different factors in the conceptualization of 
disease (Holman & Lorig, 1992). Acute illness is char- 
acterized by abrupt or rapid onset, limited duration, a 
single cause (usually), commonly accurate diagnosis 
and prognosis, and a high cure rate. In contrast, chronic 
illness is characterized by gradual onset, lengthy or in- 
definite duration, multivariate causation (which can 
change over time), and a focus on functional status 
rather than individual diagnoses; moreover, cure is 
unlikely and long-term management of symptoms and 
disease consequences is necessary. Based on these 
disease characteristics, many sleep disorders can be 
considered chronic illnesses. Sleep disorders that meet 
these criteria include sleep-related breathing disorders 
(in particular, obstructive sleep apnea), narcolepsy, 
some types of insomnia, and periodic limb movements 
in sleep.* For example, obstructive sleep apnea has his- 
torically been treated as an acute illness, as evidenced 
by the interventions that were developed in an attempt 
to cure obstructive sleep apnea, which include surgical 
alterations to the anatomy of the airway, the implemen- 
tation of oral appliances to alter the size of the airway, 
and even medications. A distinctly different treatment, 
continuous positive airway pressure, has emerged as 
the most effective form of therapy. As an aid that must 
be worn throughout the night to provide maximal ben- 
efit, continuous positive airway pressure is designed 
to manage sleep apnea—not cure it. As a chronic ill- 
ness managed on a night-to-night basis by the affected 
patient, obstructive sleep apnea is a prime example 
of a sleep disorder that is best approached not from 
the acute care model, but from a more contemporary 
interdisciplinary approach. Likewise, in the sections 
on insomnia and narcolepsy, we will see that clinical 
management is best approached from a chronic care 
model. 


1. This chapter complements chapter 6, the focus of which is the 
nature, regulation, and neurophysiology of sleep, and which provides 
an in-depth review of specific sleep disorders. 

2. Chapter 6 provides more complete information on the full 
range of sleep disorders. 


AN eHEALTH APPROACH 
TO CHRONIC ILLNESS 


The primary approach espoused in this chapter is that 
chronic sleep disorders may be best approached from a 
model that incorporates state-of-the-art health informa- 
tion technologies in combination with patient-centered 
collaborative care. Because of the focus on this textbook, 
we are not approaching this from a community or soci- 
etal perspective, but from the perspective of the patient- 
provider interaction. The chapter is organized into three 
broad sections: (1) eHealth; (2) patient-centered collab- 
orative care; and (3) application of the combined ap- 
proach to specific sleep disorders. We now turn to an 
in-depth discussion of each of these three areas. 


INTRODUCTION TO HEALTH 
INFORMATION TECHNOLOGY 
AND eHEALTH 


What is health information technology? The Agency for 
Healthcare Research and Quality (2008) broadly defines 
health information technology as the use of computers 
and computer programs to store, protect, retrieve, and 
transfer clinical, administrative, and financial informa- 
tion electronically within health care settings. Key ele- 
ments of health IT, among others listed by Agency for 
Healthcare Research and Quality, include (1) confiden- 
tial online access for consumers to their personal health 
information, as well as reliable Web-based health infor- 
mation for consumers; (2) electronic, and potentially 
more efficient, communication between patients and 
health care providers; (3) electronic prescribing of med- 
ications, treatments, and tests, to avoid medical errors; 
(4) decision support systems to provide clinicians with 
up-to-the-minute information on best practices and 
treatment options; and (5) the use of electronic devices 
like handheld computers to make information available 
at the point of care. For the purpose of this chapter, 
we will focus on health IT as it applies to the patient- 
provider relationship in general. More specifically, we 
will focus on those technologies that improve quality 
of medical care offered by providers and obtained by 
patients (both from within and outside the medical 
system), from diagnosis to treatment start to treatment 
maintenance, and inclusive of any health-related edu- 
cational efforts. 

There are many related terms that could be used to 
describe this area, each of which has different connota- 
tions. Various terms used include “medical informatics,” 
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“telemedicine,” and “eHealth,” among others. It is im- 
portant to start with the National Library of Medicine’s 
medical subject headings to understand the current in- 
dexing and cataloging of biomedical and health-related 
information and documents. The reader is referred to a 
recent article by Pagliari et al. (2005) that graphically 
maps out the hierarchy of medical subject headings 
descriptors found under the “medical informatics” de- 
scriptor in the medical subject headings tree. The two 
main subheadings are “medical informatics computing” 
and “medical informatics applications.” (Please note 
that the original 2005 article shows three subheadings, 
but recently the National Library of Medicine moved 
public health informatics up to the same level as medi- 
cal informatics.) Because medical informatics comput- 
ing focuses primarily on systems and hardware, the 
focus of this section of the chapter falls under medical 
informatics applications. This area includes “informa- 
tion systems,” “information storage and retrieval,” and 
“decision-making computer assisted.” Each area then 
branches into as many as 15 subtopics. Why spend time 
reviewing to this level of detail? The reason is because 
no one subtopic captures the cutting-edge activities that 
are now going in the broad field of medical informatics. 
We will now take a closer look at a rapidly evolving 
field that is termed “eHealth.” 

A series of articles in the Journal of Medical Internet 
Research has examined the question “What is eHealth?” 
“eHealth” definitions range from highly vague and dif- 
fuse (e.g., “something to do with computers, people, 
and health”) to highly specific (e.g., the health care 
industry’s component of business over the Internet). 
A recent article that attempted to map this field by 
examining over 36 definitions of eHealth concluded 
with two relevant definitions (Pagliari et al., 2005, 
p. 102): 


e-Health is the use of emerging information and commu- 
nications technology, especially the internet, to improve 
or enable health and healthcare. (Eng, 2001). 

e-Health is an emerging field of medical informat- 
ics, referring to the organization and delivery of health 
services and information using the Internet and related 
technologies. In a broader sense, the term characterizes 
not only a technical development, but also a new way of 
working, an attitude, and a commitment for networked, 
global thinking, to improve health care locally, regionally, 
and worldwide by using information and communication 
technology. (Eysenbach, 2001) 


This chapter was written in the spirit of this second 
definition. The term “eHealth” reflects a new paradigm 


or way of thinking and approaching health and medi- 
cine based on recent advances in health information 
technologies and the integration of approaches across 
medicine, psychology, and psychiatry. The emphasis of 
this chapter will be on the use of state-of-the-art com- 
munication technologies to organize and deliver health 
services, specifically in terms of sleep disorders, and in 
combination with the latest advances in the chronic ill- 
ness model. 

Please note that the following terms are used inter- 
changeability in the literature and thus in this chapter: 
“medical informatics,” “health IT,” “telemedicine,” and 
“eHealth.” It should be mentioned here that another 
term, “interactive health communication applica- 
tions,” has been used as well, and much of the orig- 
inal conceptual thinking in this area was started by 
the Science Panel on Interactive Communication and 
Health over a decade ago. The panel defined interac- 
tive health communication applications as “the inter- 
action of an individual—consumer, patient, caregiver, 
or professional—with or through an electronic device 
or communication technology to access or transmit 
health information or receive guidance and support 
on a health-related issue” (Eng, Gustafson, Hender- 
son, Jimison, & Patrick, 1999). According to this defi- 
nition, interactive health communication applications 
encompass technology-mediated health communica- 
tion and do not include direct communication such 
as face-to-face clinician-patient counseling (Eng et al., 
1999). The Science Panel on Interactive Communica- 
tion and Health is no longer active, and their Web site 
is maintained for historical purposes only. New initia- 
tives to pick up on the earlier work of this panel have 
since been launched, most notably the e-Health Ini- 
tiative (http://www.ehealthinitiative.org), an indepen- 
dent nonprofit organization whose mission is to drive 
improvement in the quality, safety, and efficiency of 
health care through information and IT across multiple 
stakeholders. 


The Reach of eHealth: Who Is Online and 
What Are They Looking For? 


The percentage of adults in the United States that use 
the Internet is estimated to be 73%, with no difference 
between men and women (Pew Internet & American 
Life Project, 2008a). Adult Americans seeking health in- 
formation on the Web were about 5 times more likely 
to have broadband access than dial-up as of April 2008 
(Horrigan, 2008). This number has increased by 17% 
in the last year alone. This is important, as eHealth 
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interventions are increasing in scope and complexity, 
and many require broadband connections. However, it 
should be noted that while the United States is ranked 
second to China in terms of raw number of broadband 
subscribers, as a percentage of total population it is 
ranked 16th in the world, with a rate of 1.3 broadband 
users per 10 people (Vanier, 2008). 

The Pew Internet and American Life Project (2008b) 
2007 survey of American adults who use the Internet 
found that 75% of them look for health or medical in- 
formation. Table 28.1 lists the top five specific health 
topics for which Internet users search, according to the 
three most recent Pew surveys. These percentages ap- 
pear to increase over time. 
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The rate of use of the Web for prevention is lower 
than for treatment issues but is nonetheless significant: 
51% of respondents with Internet access reported using 
the Web for information about diet, nutrition, vitamins, 
or nutritional supplements, and 42% for information 
about exercise or fitness. Nine percent sought informa- 
tion about smoking cessation. Although 9% of all adult 
Internet users may seem to be a small proportion, this 
is more than 10 million individuals and compares fa- 
vorably with the estimate that 800,000 smokers in the 
United States call quit hotlines each year for cessation 
advice (Ossip-Klein & McIntosh, 2003). 

Adults living with a disability or chronic disease are 
less likely than others to go online (51% vs. 73%), but 


Health-Specific Topics Searched Online 


HEALTH TOPIC 

Specific disease or medical 63 
problem 

Certain medical treatment 47 


or procedure 


Diet, nutrition, vitamins, 44 
or nutritional supplements 


Exercise or fitness 36 


Prescription or over-the- 34 
counter drugs 


A particular doctor 21 
or hospital 


Health insurance 25 


Alternative treatments 28 
or medicines 


Depression, anxiety, stress, 21 
or mental health issues 


This table was adapted from three different Pew Internet & American Life project reports dated December 
2002 (N = 1,220), November 2004 (N = 537), and August 2006 (N = 1,990). This table shows the top nine 
health topics that were searched, out of a total of ~17. 


PERCENT OF INTERNET USERS WHO 
HAVE SEARCHED FOR INFO ON IT 


2004 2006 MEAN 
66 64 64 
51 51 50 
51 49 48 
42 44 41 
40 37 37 
28 29 26 
31 28 28 
30 27 28 
23 22 22 
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once they are online, they are avid health consumers; 
over 86% of them seek medical information on the In- 
ternet (Fox, 2007). These data suggest that it would be 
worthwhile to target the 49% of patients with a disabil- 
ity or chronic illness to increase their online presence. 
Also, those with chronic conditions are more likely than 
other patients to report that their online searches affected 
their treatment decisions (75% vs. 55%), their interac- 
tions with their doctors (69% vs. 52%), and their ability 
to cope with their condition (57% vs. 36%), as well as 
their diet and physical activity regimen (56% vs. 42%; 
Fox, 2007). There are less positive data to report. While 
patients with chronic conditions do have positive ex- 
periences with their online health searches, 30% said 
they felt overwhelmed by the amount of information 
they found online and 31% said they felt frustrated 
by the lack of information or their inability to find 
what they were looking for. These last two points speak 
to the need for Web sites to better understand what in- 
formation health information seekers are looking for, 
and the need to organize and display that information 
in a user-friendly manner. 

To appreciate the reach of patients who are online, 
one cannot dismiss what has been termed the “zone of 
influence” on an “e-patient” (i.e., a patient who reg- 
ularly accesses the Internet for medical information; 
Ferguson, 2007). E-patients research medical informa- 
tion on the Web not just for themselves, but for their 
children, spouses, and other loved ones. One estimate 
suggests that every 4 e-patients have medical influence 
over approximately 3 other individuals. Stated another 
way, if it is estimated that approximately 93 million 
Americans access the Internet to help them make 
medical decisions, they affect the medical decisions of 
nearly 73 million other Americans. Regardless of the 
accuracy of the number estimates, the main point is 
that the potential reach of patients who access the In- 
ternet for medical information should not be underes- 
timated. 

A new report classified patients according to their 
level of “patient activation” (Hibbard & Cunningham, 
2008). Patient activation refers to a person’s ability to 
manage his or her health and health care and is com- 
prised of four levels: least activated, activated, highly 
activated, and most activated (Hibbard, Stockard, Ma- 
honey, & Tusler, 2004). The report found that 41% of 
the population is highly activated, which means that 
they have adopted many of the behaviors necessary 
to support their health and health care, but they may 
not be able to maintain them in the face of stressors. 
Patients who actively seek information online may be 


considered to fall in one of the higher levels of patient 
activation. Research is currently being conducted to 
better characterize patients who actively seek out in- 
formation about their health conditions and then act on 
that information. 


Theoretical Underpinnings of eHealth 


It is important to recognize at the outset that the eHealth 
approach is best viewed as one tool available to health 
care providers that can potentially help them to im- 
prove the quality of health service delivery. New tools 
or approaches by themselves cannot be the solution but 
must be considered within the larger context of health 
care delivery. There exists an evolving body of research 
on how best to approach patients with chronic medical 
illnesses, and how best to organize and deliver their 
care. We believe that a model that keeps these areas 
distinct and brings them together in an interdisciplin- 
ary, collaborative way is likely the best approach for the 
management of chronic sleep disorders. 

Recent articles have examined the theoretical un- 
derpinnings of eHealth (Hartvigsen et al., 2007; Whit- 
ten, Johannessen, Soerensen, Gammon, & Mackert, 
2007). One study found that 3% of published studies 
on eHealth in 1999, and 7% in 2005, were explicitly on 
theory, and that the number of theories used in these 
studies was quite varied (Gammon, Johannessen, So- 
rensen, Wynn, & Whitten, 2008). The authors distin- 
guished between recognized categories of theories as 
well as “lone ranger” theories, which were defined as 
not fitting within one of the categories. Categories of 
theories found in this study were diffusion, technology 
acceptance, health behavior, science and technology 
studies, and economics. The study found that the num- 
ber of lone ranger theories outnumbered the recognized 
theories and concluded that because telemedicine or 
eHealth studies utilizes such a wide variety of theoreti- 
cal underpinnings, that there is no commonly accepted 
approach that could be considered unique to telemedi- 
cine or eHealth studies. 

One of the few comprehensive models for how 
eHealth interventions might work was proposed in a 
Cochrane review of interactive health communication 
applications for people with chronic diseases (Murray, 
Burns, See, Lai, & Nazareth, 2005). Figure 28.1 shows 
their postulated pathway or mechanism of eHealth in- 
terventions, which was based on the health psychol- 
ogy/behavioral medicine literature, self-management 
literature, and specific interactive health communica- 
tion applications/eHealth interventions. The authors 


784 


suggest that these interventions work by combining 
health-related information with an additional service 
(peer support, decision support, or behavior change 
support) to allow for internalization and interpretation 
of the information by the patient. This in turn leads to 
changes in self-efficacy, motivation for improved health 
or health behaviors, and/or affective parameters. The 
combination of enhanced self-efficacy with motivation 
and knowledge enables users to change their health be- 
haviors, leading in turn to changes in clinical outcomes. 
The focus of the Cochrane review was to test this hy- 
pothesized pathway of action and provides a general 
model against which other eHealth interventions can 
be assessed. The results of this Cochrane review are 
discussed below. 


Information 


Knowledge 


= 


Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


eHealth Methodology: How Are eHealth 
Interventions Delivered? 


In the early days of the Internet, the focus was on 
searching for information. In the health arena, many 
organizations focused on putting together vast amounts 
of health-related information for patients to find and 
read. However, use of the Internet as simply a clear- 
inghouse for information neglects its very power and 
advantage. To understand what is possible for medi- 
cal service delivery via the Internet today, we have 
to understand what interventions are possible via the 
Internet. And to understand that, we have to under- 
stand the various ways the user can interact with the 


Social Support 
Behavior change 


support 
Decision support 


Interpretation 


Self-efficacy Motivation [<> 
A| 


Affective 
changes 
(e.g., anxiety) 


Behavior 
change 


Clinical 
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Postulated mechanisms of eHealth interventions. 
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Internet. A recent review of eHealth methods for deliv- 
ering health-related and behavioral interventions clas- 
sified four different ways a user can interact with the 
Internet: (1) user navigation; (2) collaborative filtering; 


(3) 


expert systems; and (4) human-to-human interac- 


tion (Strecher, 2007). 


(1) 


(2) 


(3) 


User Navigation. This method of interacting with 
the Internet can best be described as having a vast 
library at your fingertips. One uses the Internet just 
as one might enter a library, seek information, and 
read that information. Of course, just as in a library, 
the information seeker may find information, but 
he or she may not know the quality of the informa- 
tion or understand the comprehensiveness (or lack 
thereof) of the search. The prototypical example is 
entering a medical term or the name of a procedure 
into Google and examining the hits. 

Collaborative Filtering. This method of interacting 
with the Internet can best be described as finding 
out what others like you are doing. We all engage 
in this sort of filtering in our everyday lives when 
friends or relatives say something like “If you like 
restaurant A, you will love restaurant B.” On the 
Internet, a Web site can be programmed to assess a 
few key variables and to return a recommended diet 
or exercise regimen. For disease-specific issues, this 
could take on other forms as well. One recently de- 
veloped example is a Web site called organized wis- 
dom (http://www.organizedwisdom.com). It 
employs medical experts who are familiar with the 
various Web sites in their area of practice and put 
together what they term “wisdom cards,” which are 
lists of key Web sites that are topically organized. 
So if a patient did a search for the common cold, 
the “wisdom card” would be organized by about 
12 key topics, with no more than five links per 
topic, such as “great resources,” “What is the com- 
mon cold?” “What are symptoms of the common 
cold?” In this way, the patient is able to obtain “fil- 
tered” Web sites and has theoretically engaged in a 
more targeted search and can more easily find the 
information he or she is seeking. 

Expert Systems. This method of interacting with the 
Internet is the one that approximates a counseling 
experience but does not involve the face-to-face in- 
teraction. In a sense, the Web site is programmed or 
automated to do a portion of what a counselor might 
do. In other words, the Web site is programmed 
with the expert’s assessment, decision rules, and 
feedback strategies. These types of systems are the 
most studied of the four patient-Internet types of 


interactions. The key aspects of these systems are 
the algorithm that uses assessment data to generate 
tailored messages and feedback that is clear and 
understandable to the patient. The next section will 
focus on the quality of these systems and how ef- 
ficacious they are for promoting behavioral changes 
and improving clinical outcomes. 

It is important to note that expert systems 
have the advantage of large reach and low cost. 
A key question concerns the lack of human con- 
tact, especially the lack of empathy and other char- 
acteristics that help to forge a therapeutic alliance. 
One study successfully incorporated what was 
termed “relational behaviors” into the expert sys- 
tem (Bickmore, Gruber, & Picard, 2005). Relational 
behaviors refer to those skills that are associated 
with building and maintaining good working rela- 
tionships over multiple interactions. Examples of 
those skills include empathy, social dialogue, and 
nonverbal immediacy, among others. This particu- 
lar study showed that a Web site designed with 
relational behaviors resulted in higher levels of 
working alliance and desire to continue working 
with the Web site. 


(4) Human-to-Human Interactions. This method can 


best be characterized as an online channel or 
medium for social support that connects patients 
to each other electronically. These can take the 
form of blogs, chat rooms, or forums. They have 
the advantage of being anonymous and available 
24 hours a day, 7 days a week. Of course, with 
recent advances in technology such as Skype 
(http://www.skype.com), it is now rather straight- 
forward and inexpensive to connect via videocon- 
ferencing. Research shows that online support 
groups allow patients a convenient way to provide 
and receive informational and emotional support. 
While the literature is evolving, one review of 
10 studies found that online cancer support group 
patients were better able to cope with their dis- 
ease (Klemm, Bunnell, Cullen, Soneji, Gibbons, & 
Holecek, 2003). Another type of human-to-human 
interaction on the Internet is with an online thera- 
pist. One study of an Internet weight-loss program 
found that the addition of an online therapist to 
the program had a significant impact on 12-month 
weight loss (Tate, Jackvony, & Wing, 2003). While 
an online therapeutic interaction can benefits both 
patient and therapist, there are significant issues 
about this type of relationship, and what can or 
cannot work for a particular condition or issue will 
need to be examined. 
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So which interactive strategy should be used? One 
exciting area of future research will be the tailoring of 
strategies to specific characteristics, either of the pa- 
tient, the medical condition, or others. Our view of the 
human-to-human interactions is to take a stepped ap- 
proach—provide as much information, content, and in- 
teractive features as possible, and at the moment either 
the therapist or patient believes a phone call or face- 
to-face visit is needed, then that next step is taken. As 
we begin to more fully describe our eHealth approach 
for chronic sleep disorders, we will be reviewing the lit- 
erature and focusing on incorporating aspects from all 
four methods. Given the limited research to date, we 
will not discuss the role of tailoring across interactive 
technologies. 


Are eHealth Interventions Efficacious? 


In a large Cochrane review study, eHealth interven- 
tions were found to have largely positive effects on 
users, in that users tended to become more knowl- 
edgeable, felt better socially supported, and may have 
improved behavioral and clinical outcomes compared 
to non-users (Murray et al., 2005). The standardized 
mean differences for these three areas was 0.46 (95% 
CI [0.22, 0.69]), 0.35 (95% CI: 0.18, 0.52), and 0.18 
(95% CI [0.01, 0.35]), respectively. The review also 
found a positive effect on self-efficacy, 0.24 (95% CI 
[0.00, 0.48]), and behavioral outcomes, 0.20 (95% CI 
[0.01, 0.40]). 

Other systematic reviews on health information 
technological approaches to medical care have been 
performed. One found that heath IT improves quality 
and efficiency of medical care (Chaudhry et al., 2006). 
However, the studies found were limited in number and 
were performed by a small number of institutions— 
whether and how other institutions can achieve simi- 
lar benefits, and at what cost, should be the subject of 
future research, per this review. Two other systematic 
reviews were based on disease condition. Pare, Jaana, 
and Sicotte (2007) studied four conditions (pulmonary, 
diabetes, cardiac, and hypertension) and concluded that 
home telemonitoring of these four conditions is a prom- 
ising patient management approach that produces ac- 
curate and reliable data, empowers patients, influences 
their attitudes and behaviors, and potentially improves 
their medical conditions. While the Pare review was in- 
conclusive in terms of telemonitoring’s effect on clini- 
cal outcomes, Dellifraine and Dansky (2008) performed 
a meta-analysis that found that telehealth interventions 
had a moderate, positive, and significant effect on clini- 
cal outcomes. 


Limitations of eHealth 


Potential limitations of eHealth interventions need to be 
acknowledged. These include the risk of loss of privacy, 
the potential to reinforce the problems the intervention 
was designed to help, and the fact that while health IT 
interventions may help overcome issues of time, mobil- 
ity, and geography, they may never truly substitute for 
the quality of care that can be provided during a face- 
to-face visit. In one of the few studies of its kind, Nij- 
land, van Gemert-Pijnen, Boer, Steehouder, and Seydel 
(2008) studied the problems encountered by patients 
who undertook an eHealth self-care intervention. They 
found that user friendliness was a key issue because pa- 
tients spent less time on and received less benefit from 
the intervention when they were frustrated by the diffi- 
culty they experienced navigating the Web site. Patients 
wanted tailored feedback specific to their situation, but 
in many cases they felt they did not receive tailored care 
(it may have been that the level of tailoring did not meet 
their expectations). The authors concluded that the de- 
signers of eHealth interventions should think about 
how to deliver health care with the aid of technology 
and not doing so may significantly limit the effect of the 
intervention. They added that a focus on interactivity 
(i.e., between patient and technology) was critical to 
helping patients in their self-care. 


PATIENT-CENTERED CARE 
FOR CHRONIC ILLNESS 


Per the Institute of Medicine, an essential component 
of quality medical care is patient centeredness (Insti- 
tute of Medicine Committee on Quality of Health Care 
in America, 2001), a component that historically has 
been both underappreciated and underutilized, despite 
being described as early as 1969 as by Balint (1969). 
The Institute of Medicine described six specific aims for 
improving health care and 10 design rules for retooling 
health care. One of the six aims was on patient cen- 
teredness, which refers to the patient’s experience of 
illness and health care and on the systems that work, 
or fail to work, to meet individual patients’ needs. 
Table 28.2 lists the 10 redesign rules, 7 of which are 
directly related to the critical role of patient-centered 
care. These are the patient as a source of control of that 
care, shared knowledge and the free flow of informa- 
tion, care based on a continuous healing relationship, 
anticipation of needs, and customization of care based 
on patient needs and values. 
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| Ten Rules to Redesign and Improve Health Care 


HEALTH CARE REDESIGN RULE PATIENT CENTERED? 


(1) Care based on continuous healing relationship Yes 
(2) Customization based on patient needs and values Yes 
(3) The patient as a source of control Yes 
(4) Shared knowledge and the free flow of information Yes 
(5) Evidence-based decision making Yes 
(6) Safety as a system property No 
(7) The need for transparency No 
(8) Anticipation of needs Yes 
(9) Continuous decrease in waste No 
(10) Cooperation among clinicians Yes 


At its core, patient centeredness involves both 
(1) the patient’s experience of, and contribution to, 
medical care and (2) the presence of an effective part- 
nership between clinician and patient (i.e., the clinician 
as a “collaborator”). This partnership is the product 
of a relationship in which the clinician’s recommen- 
dations are informed by an understanding of the indi- 
vidual patient’s needs and context in order to improve 
the patient’s ability to act on the information provided. 
Furthermore, an effective clinician-patient partnership 
is characterized by informed, shared decision mak- 
ing, and development of patient knowledge and skills 
needed for self-management of chronic conditions 
(Davis, Schoenbaum, & Audet, 2005). In no small part 
what is being described can be considered “collabora- 
tive management” or “collaborative care.” 

Collaborative management was defined a decade 
ago as “care that strengthens and supports self-care in 
chronic illness while assuring that effective medical, 
preventive, and health maintenance interventions take 
place” (von Korff, Gruman, Schaefer, Curry, & Wagner, 
1997, p. 1098). Von Korff and colleagues suggested that 
the following essential elements are common across 


chronic illness care and were developed based on be- 
havioral principles of behavior changes and empirical 
evidence about effective chronic illness care: (1) collab- 
orative definition of problems (patient-defined problems 
are identified along with medical problems diagnosed 
by physicians); (2) targeting, goal setting, and plan- 
ning (patients and providers focus on a specific prob- 
lem, set realistic objectives, and develop an action plan 
for attaining those objectives in the context of patient 
preferences and readiness); (3) creation of a continuum 
of self-management training and support services (pa- 
tients have access to services that teach skills necessary 
to carry out medical regimens, guide health behavior 
changes, and provide emotional support); and (4) ac- 
tive and sustained follow-up (patients are contacted at 
specified intervals to monitor health status, identify po- 
tential complications, and check and reinforce progress 
in implementing the care plan). 


Patient-Centered Collaborative Care 


Our preference for terminology describing this relation- 
ship between patient and provider is “patient-centered 
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collaborative care.” The spirit of this phrase can be cap- 
tured in large part by this paraphrased statement from 
an article by Moore and Wasson (2006): “Patients receive 
the care they need at the time and in the way that they 
need it” (p. 196). One of the most popular models in 
the literature is the chronic care model developed by Ed 
Wagner and colleagues (2005) at the MacColl Institute. 
The model takes a broad perspective by identifying six 
essential elements of a health care system that encourage 
high-quality chronic disease care. Figure 28.2 provides 
a graphic representation. These elements are proposed 
to result in, or set the stage for, for productive interac- 
tions between an informed and activated patient and a 
prepared and proactive care team. We view these inter- 
actions as the fundamental unit of our idea of patient- 
centered collaborative care. 

The six elements are (1) the community, (2) the 
health system, (3) self-management support, (4) deliv- 
ery system design, (5) decision support, and 6) clinical 
information systems. Evidence-based change concepts 
under each element, in combination, foster productive 
interactions between informed patients who take an ac- 
tive part in their care and providers with resources and 
expertise. 

The reader is encouraged to look to this model to 
better understand the larger factors involved, especially 
because these factors are relevant when one is trying 
to establish chronic care programs in medium to large 
health care systems. For the purposes of this chapter, 
we will not focus on the community or health system 
elements. 


The Chronic Care Model 


Community Health Systems 


Resources and Policies Organization of Health Care À 
Self- Delivery Clinical J 
Management System S Information 

Support Design ee Systems 


Informed, 
Activated 
Patient 

— = 


> Prepared, 
Productive Proactive 
‘ Interactions) Practice Team/ 


Improved Outcomes 


Figure 28.2 The chronic care model and its essential 
elements. 


There is much research to support a patient-centered 
approach to care: patients who are involved with their 
care decisions and management have better outcomes 
than those who are not (Greenfield, Kaplan, & Ware, 
1985; Greenfield, Kaplan, Ware, Yano, & Frank, 1988; 
E. H. Wagner et al., 2001; T. H. Wagner, Hibbard, Green- 
lick, & Kunkel, 2001). Patient self-management, par- 
ticularly for chronic conditions, has been shown to be 
associated with improvements in health status and de- 
creased utilization of services (Lorig et al., 1999; Step- 
nowsky, Palau, Gifford, Marler, & Ancoli-Israel, 2006). 


eHEALTH AND PATIENT-CENTERED CARE 


eHealth applications can help build a patient-centered 
health care system in which patients share information 
and control with (i.e., in collaboration) their provid- 
ers. Early experience confirms that when patients are 
given the chance to bridge the information gap between 
themselves, their health data, and their health care pro- 
viders, many enthusiastically take a more active role 
(Working Group on Policies for Electronic Information 
Sharing Between Doctors and Patients, 2004). A recent 
review of 24 randomized controlled trials of interactive 
health communication applications for patients with 
chronic illnesses found preliminary evidence that the 
applications improved behavioral and clinical outcomes, 
as well as medical knowledge, social support, and per- 
ceived self-efficacy. For example, such an approach has 
had positive effect on health outcomes for patients with 
low back pain (Lorig, Laurent, Deyo, Marnell, Minor, 
& Ritter, 2002) and helped improve smoking cessation 
rates (Lenert et al., 2003). We believe there is strong 
evidence that health IT can promote patient-centered 
care for sleep disorder patients in terms of fostering the 
productive interactions between patients and providers. 
In fact, because sleep disorders are unique in that they 
take place while a person is asleep, and therefore un- 
aware of the problem, education and understanding of 
the illness and its consequences are critical for laying 
the groundwork for a successful intervention. 


eHealth and Patient-Centered 
Collaborative Care as Applied to 
Chronic Sleep Disorders 


The term “sleep-related breathing disorders” (SRBD) re- 
fers broadly to any breathing disorder that occurs dur- 
ing sleep, including obstructive sleep apnea syndromes 
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(OSA) and central sleep apnea syndromes (CSA). OSA 
is divided into adult or pediatric. CSA is subdivided into 
primary CSA, CSA due to a medical condition, and CSA 
due to a drug or substance. SRBD also includes the sub- 
categories of sleep-related hypoventilation/hypoxemic 
syndromes and other sleep-related breathing disorders. 


Obstructive Sleep Apnea 


OSA is by far the most prevalent SRBD subtype, account- 
ing for an estimated 75% of sleep clinic diagnoses. OSA 
is a prevalent and serious medical condition character- 
ized by repeated complete or partial obstructions of the 
upper airway during sleep (apneas and hypopneas, re- 
spectively). It is prevalent in 2%-4% of working middle- 
aged adults (Young, Palta, Dempsey, Skatrud, Weber, & 
Badr, 1993) and an increased prevalence is seen in the 
elderly (~24%; Ancoli-Israel, Kripke, Klauber, Mason, 
Fell, & Kaplan, 1991; Bixler, Vgontzas, Ten Have, Tyson, & 
Kales, 1998), veterans (~16%; Sharafkhaneh, Rich- 
ardson, & Hirshkowitz, 2003), and possibly African 
Americans (Ancoli-Israel, Klauber, Stepnowsky, Estline, 
Chinn, & Fell, 1995; Redline, Tishler, Hans, Tosteson, 
Strohl, & Spry, 1997). Obesity is a major risk factor for 
OSA, as the risk of OSA increases significantly with in- 
creased weight (Young et al., 1993). Over 75% of OSA 
patients are reported to be more than 120% of ideal 
body weight (Kales et al., 1985). Estimates of health 
care costs for OSA patients are approximately twice that 
of matched healthy controls (Kapur et al., 1999). This 
increased cost of care is directly related to OSA severity 
and becomes evident several years prior to the diagno- 
sis (Ronald, Delaive, Roos, Manfreda, Bahammam, & 
Kryger, 1999). OSA is associated with shortened sur- 
vival (i.e., higher mortality rate) in prospective stud- 
ies of coronary artery disease patients (Peker, Hedner, 
Kraiczi, & Loth, 2000) and community-dwelling elderly 
(Ancoli-Israel et al., 1996), as well as in several large 
retrospective studies (He, Kryger, Zorick, Conway, & 
Roth, 1988; Lavie et al., 1995; Partinen, Jamieson, & 
Guilleminault, 1988). 


Medical and Psychosocial 
Consequences of OSA 


OSA is associated with several cardiovascular diseases, 
most notably hypertension, ischemic heart disease, heart 
failure, stroke, cardiac arrhythmias, and pulmonary hy- 
pertension. Compared to the general population, OSA 
patients have twice the risk for hypertension, 3 times the 
risk for ischemic heart disease, and 4 times the risk for 
cerebrovascular disease (Peppard, Young, Palta, & Ska- 


trud, 2000; Strohl & Redline, 1996; Young et al., 1997). 
The evidence supporting the link between OSA and 
hypertension is compelling, and OSA is now officially 
recognized as an identifiable cause of hypertension (Cho- 
banian et al., 2003). Evidence shows that OSA bears a 
dose-response relationship to hypertension independent 
of other known risk factors (Bixler et al., 2000; Duran, 
Esnaola, Rubio, & Iztueta, 2001; Nieto et al., 2000; Palo- 
maki, 1991; Young et al., 1997), the incidence of hyper- 
tension in apneic patients is as high as 53% (Shepard, 
1992), and OSA is highly likely to be present in drug- 
resistant hypertension patients (Logan et al., 2001). 
Alterations in sleep architecture cause sleep to be 
nonrestorative, resulting in mildly to severely exces- 
sive daytime sleepiness. Excessive daytime sleepiness 
and/or hypoxia secondary to OSA are associated with a 
number of neurocognitive, mood, and behavioral con- 
sequences, including lowered health-related quality of 
life (Flemons, 2000; Stepnowsky, Johnson, Dimsdale, & 
Ancoli-Israel, 2000; Weaver, Laizner et al., 1997), im- 
paired cognitive performance (Beebe, Groesz, Wells, 
Nichols, & McGee, 2003; Engleman, Kingshott, Wraith, 
Mackay, Deary, & Douglas, 1999; Kim, Young, Mat- 
thews, Weber, Woodward, & Palta, 1997), impaired 
driving ability (2 to 7 times increased risk of a motor 
vehicle accident; Engleman, Hirst, & Douglas, 1997; 
Findley, Fabrizio, Knight, Norcross, LaForte, & Suratt, 
1989; Findley, Suratt, & Dinges, 1999), dysphoric mood 
(Aikens, Caruana-Montaldo, Vanable, Tadimeti, & Men- 
delson, 1999; Aikens & Mendelson, 1999; Mosko et al., 
1989; Reynolds, Kupfer, McEachran, Taska, Sewitch, & 
Coble, 1984), psychosocial disruption (e.g., more im- 
paired work performance and productivity and higher 
divorce rates; Grunstein, Stenlof, Hedner, & Sjostrom, 
1995), and disrupted sleep and impaired quality of life 
of spouses of OSA patients (McArdle, Kingshott, Engle- 
man, Mackay, & Douglas, 2001; Parish & Lyng, 2003). 


OSA Diagnosis 


Polysomnography is the first-line diagnostic approach 
when OSA is suspected. OSA exists in asymptomatic 
adults if the Apnea-hypopnea index (AHI) is greater than 
15 events per hour, and in symptomatic adults if the AHI 
is greater than 5 events per hour. During polysomnog- 
raphy, the patient sleeps while connected to a variety 
of monitoring devices that record physiologic variables, 
usually up to approximately 17 different channels. Re- 
cently, home sleep testing (HST) has been approved for 
reimbursement. HST uses a limited channel sleep record- 
ing system, more on the order of 4-7 channels depending 
on the system and sleep provider preference. Table 28.3 
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lists studies on eHealth systems that have been devel- 
oped for sleep apnea diagnosis and management. The 
main efforts have focused on reducing the amount of 
wires associated with polysomnography by adding Blu- 
etooth wireless capabilities to transmit sleep data from 
the patient to the recording unit on the side of the bed. 
This has the added benefit of allowing the patient to not 
have to disconnect at night should he or she need to 
get out of bed. However, the next development should 
allow for the remote monitoring of sleep physiological 
data at a distance (i.e., patient at home, sleep technician 
at a sleep center). The main problem with home sleep 
studies is potential data loss, and remote data monitor- 
ing could allow for reduction of data loss, which has the 
added benefits of reducing patient burden for multiple 
nights of sleep recording and reducing the amount of un- 
necessary deployment of the sleep recording systems. 


OSA Treatment: Continuous Positive Airway Therapy 


The goal of OSA treatment is the elimination of breathing 
events and snoring, maintenance of high blood oxygen 
levels, and improvement of symptoms. Nasal continu- 
ous positive airway pressure (CPAP) is the treatment 
of choice for this condition (Loube, Gay, Strohl, Pack, 
White, & Collop, 1999; Sullivan, Issa, Berthon-Jones, & 
Eves, 1981). CPAP provides positive pressure via the 
nasal passages and/or oral airway, creating a pneumatic 
“splint” to keep the airway open during inspiration. 
Meta-analytic reports of numerous randomized con- 
trolled trials show that CPAP improves both objectively 
and subjectively measured daytime sleepiness (Patel, 
White, Malhotra, Stanchina, & Ayas, 2003) as well 
as health-related quality of life (Wright, Johns, Watt, 
Melville, & Sheldon, 1997). CPAP has been shown to 
normalize sleep architecture (McArdle et al., 2001) and 
reduce blood pressure (Pepperell et al., 2002). Most im- 
portantly, from a dose-response relationship perspective, 
CPAP is related to improved outcomes in a near-linear 
relationship; that is, that the more that CPAP is used, 
the better the outcomes are (Stepnowsky & Dimsdale, 
2002; Stepnowsky & Moore, 2003; Weaver et al., 2007). 
While other medical treatments for OSA exist, our focus 
will be on the gold-standard treatment of CPAP because 
of its documented efficacy. We now turn to an in-depth 
examination of CPAP treatment adherence. 


CPAP Treatment Adherence 


In the case of OSA treatment and management, the need 
for close patient monitoring using objective data is now 
considered standard practice per the 2006 American 
Academy of Sleep Medicine Practice Parameter report 


and review (Kushida, Littner, et al., 2006; Kushida, Mor- 
genthaler et al., 2006). The main reason is that, despite 
the standard CPAP prescription to use CPAP whenever 
one is asleep (including naps), CPAP adherence levels 
are universally low, with estimates in the suboptimal 
range of 3-5 hours per night (Collard, Pieters, Aubert, 
Delguste, & Rodenstein, 1997; Stepnowsky & Moore, 
2003). To illustrate, a seminal study of CPAP adherence 
defined minimally acceptable and optimal use of CPAP 
as at least 4 and 7 hours, respectively, on at least 5 out 
of 7 nights per week (Kribbs et al., 1993). By those cri- 
teria, 46% of that study’s sample could be categorized 
as minimal use and only 6% as optimal use, with an 
average nightly use for the sample of 5.3 hours. While 
there is modest evidence that education and counsel- 
ing can improve CPAP adherence (Aloia, Arnedt, Riggs, 
Hecht, & Borrelli, 2004; DeMolles, Sparrow, Gottlieb, & 
Friedman, 2004; Engleman & Wild, 2003; Hoy, Vennelle, 
Kingshott, Engleman, & Douglas, 1999; Means, Edinger, 
& Husain, 2004), the various interventions tried to date 
have produced mixed and mostly nonsignificant results 
(Haniffa, Lasserson, & Smith, 2004), at least in part as 
a result of insufficiently powered research designs with 
too small sample sizes for adherence data to be mean- 
ingfully evaluated. Consistent research findings are that 
CPAP patients tend to abandon the therapy early in the 
treatment initialization process, and non-adherent users 
have proved identifiable as early as the fourth day of 
treatment (Weaver, Kribbs, et al., 1997). Consequently, 
there is general consensus within the field that the ear- 
lier patients are closely monitored and supported, be- 
fore undesirable patterns of CPAP use are established, 
the more likely an intervention designed to improve and 
sustain adherence will be successful (Chervin, Theut, 
Bassetti, & Aldrich, 1997; Collard et al., 1997; Gordon & 
Sanders, 2005; Malhotra, Ayas, & Epstein, 2000). This 
conclusion is remarkably consistent with the chronic 
care model approach. 

The central unifying themes regarding OSA-CPAP 
patients are that (1) patients want to and can engage in 
the self-care necessary to make CPAP work for them and 
(2) health IT has the capability of helping to close the 
treatment data feedback loop and promoting a patient- 
centered collaborative management approach to CPAP 
management for OSA patients. 


Rationale for Chronic Care 
Approach for Treating OSA 


The acute illness model and the chronic illness model 
emphasize different factors in the conceptualization of 
disease (Holman & Lorig, 1992). Acute illness is char- 
acterized by abrupt or rapid onset, limited duration, a 
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eHealth Systems for Diagnosis and Treatment of Sleep Apnea Syndromes 


SAMPLE SIZE 


10 


51 


14 


45 


19 
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EQUIPMENT USED 


Portable Telehomecare 
Monitoring System 


16 Channel PSG, 
Wireless WAN, HIPAA- 
compliant VPN 


Wireless Cardiorespiratory 
Telemonitoring System 
(Nexan Prototype) 


Wireless transmitter 
attached to CPAP unit, 
computer server, data 
center, Web center 


Telehealth equipment 
with 2-way cameras, 
home telephone line 


Home Computer 
“Health Buddy” with 
OSAS Library 


CPAP device with 
integrated computer chip, 
investigational wireless-to- 
Internet data collection/ 
transmission system, Web 
server/browser 


Telephone-Linked 
Communications 
for CPAP 


OUTCOME 


Sensitivity and postitive predictive 
value of detecting snoring no different 
btwn regular snorers and OSAS; W-ISR 
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and locating OSAS segments, 

normal segments 


Wireless PSG increases capacity of 
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COMMENTS 


Telemonitoring of CPAP compliance 
and efficacy data is as effective as 
usual care in improving compliance 
rates and outcomes in new 

CPAP users 


Telehealth interventions are a 
potentially cost-effective service 
for increasing adherence to 
prescribed medical treatments 


Telemedicine support for patients 
initiating use of CPAP may allow for 
greater practice efficiency while 
maintaining quality of care 


Demonstrates the reliability of wireless 
technology for transmitting compliance 
and efficacy data in both new and 
established users of CPAP 


Patients with OSAS started on CPAP 
and a concurrently administered 
automated education and counseling 
system had better adherence and 
better control of OSAS symptoms 
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“Restraxx 
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single cause (usually), commonly accurate diagnosis 
and prognosis, and a high cure rate. In contrast, chronic 
illness is characterized by gradual onset, lengthy or in- 
definite duration, multivariate causation (which can 
change over time), and a focus on functional status 
rather than individual diagnoses; moreover, cure is un- 
likely and long-term management of symptoms and dis- 
ease consequences is necessary. Based on these disease 
characteristics, OSA is a chronic illness. Historically, 
OSA has been treated as an acute illness. Interventions 
developed in an attempt cure OSA include alterations to 
the anatomy of the airway through surgery (Li, 2005), 
oral appliances (Bailey, 2005), and even medications 
(Qureshi & Lee-Chiong, 2005). 

CPAP has emerged as the most effective form of 
therapy, but it is unlike previous “curative” treatments. 
An aid that must be worn throughout each night in 
order to provide maximal benefit, CPAP is designed to 
manage apnea over time, not to cure it. As a chronic ill- 
ness managed on a night-to-night basis by the affected 
patient, OSA is an excellent target for behavioral inter- 
vention to improve long-term self-management. The 
question then becomes, what is the best approach? We 
believe one strong answer is the patient-centered col- 
laborative care approach combined with health IT. 

One of the essential components of the chronic care 
model is patient self-management. Self-management 
for chronic disease can be defined broadly as a system- 
atic intervention that is targeted toward patients with 
chronic disease to help them participate actively in both 
self-monitoring (of symptoms or physiologic processes) 
and decision making (managing the disease or its im- 
pact based on self-monitoring; Shekelle, 2003). Chronic 
disease self-management programs, in collaboration 
with and under the care of providers, focus on help- 
ing to teach the patient to identify problems, generate 
solutions, choose and implement a solution, and then 
track progress. Creating tailored interventions specific 
to patient needs is an effective method for promoting 
behavior change (Strecher, 1999; Strecher, Wang, Derry, 
Wildenhaus, & Johnson, 2002). Self-management pro- 
grams are thought of as the next generation of tailoring, 
known as self-tailoring (Lorig & Holman, 2003). Self- 
tailoring requires the individual to learn the principles of 
making specific behavior changes and self-management 
skills. However, central to this approach is accurate feed- 
back regarding treatment efficacy. Typically this is the 
missing link because providers and patients may have 
subjective reports of treatment efficacy and progress, 
but rarely do they have more objective data with which 
to work. Figure 28.3 shows how telemonitoring allows 
for the feedback of objective data via providers to pa- 


tients in a timelier and more frequent way. Involved are 
social-cognitive theory variables, which may be one of 
the mechanisms that allow understanding of behavioral 
change (in this case, the behavior = using CPAP). Treat- 
ment adherence can be established earlier in the treat- 
ment process, and telemonitoring allows for early and 
frequent intervention with the potential to both reduce 
the rate of CPAP rejecters and increase the rate of adher- 
ence in those who decide to use the therapy. 

Why implement a self-management program for 
sleep apnea patients? There are a number of reasons 
why a self-management approach might be appropri- 
ate for OSA patients who are prescribed CPAP therapy. 
First, qualitative research has shown that OSA affects 
multiple aspects of an individual’s health-related qual- 
ity of life, including (1) managing OSA symptoms, CPAP 
side effects, and weight loss (e.g., disease, treatment, 
and health management); (2) maintaining work perfor- 
mance, social contacts, and family relationships (e.g., 
role management); and (3) dealing with symptoms of 
depression and anxiety (e.g., emotional management) 
(Flemons, 2000; Flemons & Reimer, 1998; Veale, Pous- 
sin, Benes, Pepin, & Levy, 2002; Weaver, Laizner, et al., 
1997). The similarities between the problems reported 
by OSA patients and the content areas of the self- 
management approach are remarkable. Using qualitative 
methods such as focus groups and discourse analysis, 
these studies repeatedly show that one of the core is- 
sues with which the sleep apnea patient must contend 
is problem solving (i.e., how best to manage problems 
within each of the content areas; Veale et al., 2002). 
Indeed, a recently proposed model of self-management 
behavior for chronic illness has as its core component 
problem solving (Hill-Briggs, 2003). It is reasonable to 
assert that sleep apnea patients may be able to ben- 
efit considerably from a self-management approach to 
CPAP management. 

Second, published behavioral intervention studies 
have focused on CPAP adherence as the primary outcome 
of interest, and patient outcomes as secondary. The con- 
ceptual model upon which the Sleep Apnea Self-Man- 
agement Program (SASMP) is based is drawn from both 
the self-management and OSA/CPAP literature. Studies 
on the effects of self-management interventions suggest 
that increased self-efficacy—that is, confidence in one’s 
ability to engage in behavior (Bandura, 1997)—may be 
as important as the actual engagement in prescribed 
health behaviors, including treatment adherence, and 
in improving chronic illness health outcomes (Lorig & 
Gonzalez, 1992; Lenker, Lorig, & Gallagher, 1984; Lorig, 
Seleznick, Lubeck, Ung, Chastain, & Holman, 1989). 
The OSA treatment literature suggests that increased 
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Figure 28.3 Wireless model. 


use of CPAP is significantly associated with reductions 
in OSA symptoms and improvements in health-related 
quality of life (Engleman & Wild, 2003; Stepnowsky & 
Dimsdale, 2002; Stepnowsky & Moore, 2003; Stradling & 
Davies, 2000; Weaver et al., 2003). Specifically, our 
model proposes that SASMP can improve CPAP adher- 
ence, and that the mediating effects may be through so- 
cial cognitive variables, such as self-efficacy. Figure 28.1 
graphically represents the model and is adapted from a 
2003 evidence-based Rand report on self-management 
(Shekelle, 2003). The SASMP seeks primarily to improve 
patient outcomes through the use of a theory-driven in- 
tervention that allows for empirical testing of putative 
mediating variables. Therefore, testing of the interven- 
tion and its components can be performed in a rational, 
programmatic way and can lead to support for or modi- 
fication of the theory upon which the SASMP is based. 
Third, self-management programs are conducted 
in a group format and can utilize lay leaders, thereby 
potentially augmenting preexisting clinical and support 


Database 


Provider Office 


services. Limited health care resources often prevent pa- 
tients from receiving optimal follow-up care. Patients can 
spend maximal time and effort in the self-management 
group, learning new skills and building confidence to 
manage their condition, time that health care profes- 
sionals cannot efficiently spend with patients in typical 
clinical settings. In a sense, the self-management ap- 
proach attempts to cost-efficiently intensify clinical sup- 
port and follow-up for sleep apnea patients. 

To summarize, the self-management approach is 
well suited as a method for helping to introduce CPAP 
therapy to the OSA patient and is consistent with the 
chronic care model. How this approach can be com- 
bined with the more objective CPAP adherence and ef- 
ficacy data is the subject of the next section. 


Wireless CPAP Study 


One study on the efficacy of wireless telemonitoring of 
CPAP patients has been completed (Stepnowsky, Palau, 
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Marler, & Gifford, 2007). This was a randomized, con- 
trolled study conducted with patients who had never 
before used CPAP treatment and utilized a wireless de- 
vice manufactured by ResMed Corporation. For wireless 
telemonitoring of CPAP adherence, ResMed developed 
the Restraxx Data Center, composed of the Restraxx 
wireless module, which affixes to and transmits data 
from the CPAP flow generator, and the server/data- 
base, which houses the data and, being fully HIPAA 
compliant, restricts access to authorized health care 
professionals. The specific aims of the pilot were to 
(1) compare the amount of nightly CPAP use and CPAP 
efficacy for patients receiving the wireless data moni- 
toring intervention (the “enhanced” clinical care group) 
and the control patients receiving usual clinical care; 
(2) evaluate the accuracy of the data obtained via wire- 
less monitoring compared to the data recorded on the 
flow generator unit (nightly use data and flow genera- 
tor efficacy data), that is, test the reliability and validity 
of the Lankford (2004) results; and (3) quantitatively 
assess patient and provider (physician and pulmonary 
clinic staff) satisfaction with the monitoring capabilities 
of the wireless system, as well as the advantages and 
disadvantages of wireless monitoring and its potential 
incorporation into routine clinical management. 

Across 30 patients, there were 2,270 nights avail- 
able for the accuracy comparison between adherence 
data that was obtained wirelessly versus manually 
downloaded directly from CPAP unit. There were wire- 
less data transmission failures on 182 days, or 8% of 
the total nights, owing to user error (typically due to 
patients’ failure to power on the CPAP units). Overall, 
2,088 nights were available for comparison (2,270-182), 
and an analysis found 100% accuracy between data 
obtained wirelessly versus data manually downloaded 
(confirming the Lankford results). 

Adherence in the enhanced clinical care group was 
4.1 + 2.0 (mean + SD) hours of use per night versus 
2.8 + 2.3 hours per night in the control group. This is 
equivalent to an effect size of 0.65 and represents a 46% 
higher level of CPAP adherence relative to usual care. The 
amount of mask leak was lower in the enhanced clinical 
care group, with a 95th percentile mask leak equal to 
0.33 + 0.20 l/sec in the enhanced clinical care group ver- 
sus 0.51 + 0.54 l/sec in the control group. One treatment 
goal is to maintain mask leak levels below 0.4 l/sec in 
order to sustain prescribed pressure level (high leak can 
reduce effective pressure, thereby reducing treatment ef- 
ficacy). Presumably, lower mask leakage in enhanced 
clinical care group might be a result of early corrective 
action by clinical staff. Patient satisfaction with telemoni- 
toring was very high. The enhanced clinical care group 


rated their overall satisfaction with care at 4.8 on average 
(where 1 = “poor”; 5 = “excellent”), their likelihood to 
continue to use CPAP at 4.5 on average (where 1 = “not 
likely”; 5 = “highly likely”), and their concern about 
being monitored wirelessly at 1.1 on average (where 1 = 
“not concerned;” 5 = “highly concerned”). It should be 
noted that the Web site was only accessed by the CPAP 
therapist, not the patients themselves. 

These findings regarding the efficacy of viewing 
and acting on CPAP data sent wirelessly to a Web site 
for CPAP provider review, combined with previous find- 
ings on the patient self-management approach to CPAP 
management (Stepnowsky, Palau, Gifford, & Ancoli-Is- 
rael, 2007), provide the rationale for an approach that 
uses health IT to promote patient-centered collaborative 
sleep apnea care. 


Example of a Health IT Application: Development 
of an Interactive OSA/CPAP Web Site 


It became clear to us through our work on our self-man- 
agement intervention that OSA patients wanted access 
to their CPAP data (adherence and efficacy) and guid- 
ance on how to improve their management of CPAP. 
Our initial pilot work revealed that we needed to in- 
corporate as a central feature a review of the patient’s 
recent CPAP adherence and efficacy data. Efficacy data 
included (1) the number of residual apneas and hypo- 
pneas per hour of sleep and (2) the amount of air that 
was escaping between the CPAP mask and facial skin. 
Reviewing that data allowed patients to better under- 
stand how CPAP was helping to manage their sleep 
apnea, and what changes or modifications to the care 
management plan were necessary. Along with a large 
body of literature that suggests that self-monitoring and 
self-tracking are a central strategy for the promotion of 
behavioral change (and we view treatment adherence 
as a health behavior), our work on the development of 
a self-management intervention for OSA patients pre- 
scribed CPAP clearly demonstrated this as well. For that 
reason, we teamed up with a Web site design team at 
the University of California, San Diego, to design a sleep 
apnea/CPAP Web site around this central feature. One 
key component of the Web site is the section called “My 
Charts,” which allows patients to view their adherence 
and efficacy data in a variety of ways that allow for 
clear understanding and interpretation of how they are 
progressing on CPAP. Other components of the site are 
“My Learning Center,” “My Assessments,” “Trouble- 
shooting Guide,” “Message Board, and “Sleep Apnea 
Resources.” Feedback to date indicates that not every 
patient will use every aspect of the site, which was not 
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unexpected. However, there were no aspects of the site 
that were rated as not useful by CPAP patients. Consis- 
tent with a patient-centered approach, we view the site 
as a tool that the patients can use in their own preferred 
way. In addition, CPAP therapists continue to have ac- 
cess to the patient’s CPAP data and can proactively in- 
tervene as well. 

The main goals of such an intervention are to at- 
tempt to increase the percentage of new CPAP users who 
initially try CPAP (almost a third of new users do not 
want to even try CPAP) and to increase the nightly ad- 
herence mean in those patients who do continue to use 
CPAP. We also anticipate higher levels of self-efficacy 
in the Web-site-plus-therapist group. 


Insomnia 


Insomnia is defined as an inability to initiate or main- 
tain sleep that results in daytime consequences. Studies 
have found insomnia to be the most common sleep dis- 
turbance in older adults, with up to 40%-50% of those 
over the age of 60 reporting difficulty sleeping (Foley, 
Monjan, Brown, Simonsick, Wallace, & Blazer, 1995), 
and an annual incidence rate of 5% in those over the 
age of 65 (Foley, Monjan, Simonsick, Wallace, & Blazer, 
1999). Insomnia complaints include difficulty falling 
asleep, difficulty staying asleep, early morning awak- 
enings, chronically nonrestorative sleep, and/or poor 
quality of sleep. Women tend to have higher rates of 
insomnia than men. 


Insomnia Diagnosis 


The most important step in diagnosing insomnia is 
careful evaluation of the sleep history, including sleep 
habits, drug/alcohol consumption, medical and psychi- 
atric history, and family history. Sleep testing is rarely 
indicated for diagnosing insomnia but may be useful 
when SRBD or other sleep disorders are suspected, if 
insomnia has been present for more than 6 months, 
or if it has not responded to behavioral or pharmaco- 
logic therapies. However, sleep diaries do play a very 
important role in obtaining relative accurate data about 
daily sleep patterns, associated problems or factors, and 
subjective sleep quality. Diaries are typically kept for 
1-2 weeks, with the longer duration being better for 
patients who have irregular sleep habits. There is no 
standard format for a sleep log, but many examples 
have been published (Buysse, Ancoli-Israel, Edinger, 
Lichstein, & Morin, 2006; Monk et al., 1994). 

Sleep diaries allow the mean sleep latency (i.e., the 
amount of time from getting into bed until the onset of 


sleep) and mean total sleep time to be calculated and 
then compared to the patient’s own subjective estimates 
(obtained during the sleep history). Oftentimes, there 
are discrepancies in the patient’s perception of sleep 
latency or sleep time, and this information can be im- 
portant. In addition, comparing a post-treatment sleep 
diary to a pre-treatment sleep diary is a less subjective 
indicator of treatment response than the sleep history 
because it is less likely to be affected by recall bias. 

Actigraphy may be helpful when objective activity 
monitoring is desired. Actigraphy uses a piezoelectric 
accelerometer worn on the wrist to measure gross motor 
activity. Algorithms have been developed to distinguish 
rest from activity, and actigraphy has been shown to 
correlate very highly with sleep (Kushida, Chang, Gad- 
kary, Guilleminault, Carrillo, & Dement, 2001). Wrist 
actigrapyh has the key advantage of being worn across 
multiple days (up to one week) and can provide im- 
portant data over time. Because of its more objective 
measurement, low patient burden, and relative ease of 
scoring, actigraphy can provide one important way to 
assess sleep-wake cycles and can be used to measure 
treatment outcomes for insomnia patients. 


Integration of eHealth Management 
in Insomnia Treatment 


Treatments for insomnia are comprised of behavioral, 
pharmacological, and combined treatment approaches. 
Nonpharmacological interventions are effective in the 
treatment of insomnia (Morin, Bootzin, Buysse, Edinger, 
Espie, & Lichstein, 2006; “NIH State-of-the-Science Con- 
ference,” 2005) and include good sleep hygiene, be- 
havioral therapies (stimulus control therapy and sleep 
restriction therapy), and cognitive-behavioral therapy. 
A brief summary of each intervention and how eHealth 
management can be incorporated follows. 


Nonpharmacological Interventions 


Sleep hygiene. Good sleep hygiene, or the practice of 
appropriate sleep behaviors, provides the basis for the 
behavioral approach to insomnia (see Table 28.4). Poor 
sleep hygiene practices can be associated with behav- 
ioral patterns that contribute to sleep disturbances. Pa- 
tients should be educated on how to identify specific 
factors that affect their sleep. The use of alcohol, which 
is widely used as a sleep aid due to its ability to shorten 
sleep latency, should be discouraged, as it has been 
shown to contribute to sleep fragmentation and early 
morning awakenings. 
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Sleep Hygiene Rules for Insomnia 


Check effect of medication on sleep and wakefulness. 

Keep a regular bedtime-waketime schedule. 

Avoid naps or limit naps to 1 nap a day, no longer than 30 minutes. 
Restrict naps to late morning or early afternoon. 

Avoid caffeine, alcohol, and tobacco after lunch. 


Increase overall daytime light exposure (e.g., spend more time outside, 


especially late in the day). 


Exercise regularly. 


Eat a light snack (e.g., milk, bread) before bed. 


Limit liquids in the evening. 
Do not spend too much time in bed. 


Get out of bed if unable to fall asleep. 


The main factor limiting the provision of good sleep 
hygiene education is that it is not taught as a skill to be 
developed over time. In other words, simply verbally 
instructing the patient to engage in a health behavior is 
not the same as collaboratively developing a plan and 
helping the patient implement that plan. Doing so via 
an eHealth management system helps to make this pos- 
sible across larger numbers of patients. An interactive 
Web site were patient and provider can decide on the 
top two or three sleep hygiene habits that need to be 
addressed can be set up. A behavioral program can be 
started and tracked online by both the patient and pro- 
vider. This need not be a long in duration, but rather 
1-3 weeks, depending on the behavior and the decision 
made by patient and provider. The clear advantage is 
that not only is communication between patient and 
provider enabled, but the online tracking can be stored 
and the patient can return to it at a later date. One of the 
key lessons learned from the behavior change literature 
is that patients may need to cycle back to a behavior 
numerous times before it is maintained over the longer 
term. In other words, just as a skill is learned over time, 


new health habits are formed over time as well. It may 
be that it takes several attempts before the new habit is 
learned and maintained. Using an eHealth system that 
allows patients to review their past attempts, learn from 
them, and try them again might be very effective. This 
eHealth system also allows for the collection of very 
rich data for the provider, especially when the average 
clinical interaction is often based on all the known limi- 
tations of patient recall. The chronic care model of a 
productive interaction between an informed and acti- 
vated insomnia patient and a prepared and proactive 
care team can be powerful. 

Behavioral therapies. Two commonly prescribed be- 
havioral therapies are stimulus control therapy and sleep 
restriction therapy. Stimulus control is based on the be- 
lief that insomnia may be the result of maladaptive clas- 
sical conditioning (Bootzin & Nicassio, 1978). Patients 
are instructed to eliminate all in-bed activities other than 
sleep, such as reading and television watching. If they 
are not able to fall asleep within 20 minutes, they are 
instructed to get out of bed until they feel sufficiently 
sleepy, when they can return to bed and attempt to 
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again fall asleep. If they are not able to fall asleep within 
20 minutes, the pattern of getting out of bed until they 
become sleepy repeats itself. This therapy tries to break 
the association between the bed and wakefulness. 

Sleep restriction therapy limits the time spent in bed 
to about 15 minutes beyond the duration of time spent 
asleep at night (Spielman, Saskin, & Thorpy, 1987). As 
sleep efficiency (i.e., the amount of sleep relative to the 
amount of time in bed) improves, the time in bed grad- 
ually increases. 

Just as an eHealth system can be useful for helping 
patients change established habits related to sleep hy- 
giene behaviors, stimulus control and sleep restriction 
therapy are also very amenable to an interactive Web 
site that is provider monitored. Simple daily checklists 
of stimulus control can be administered each day to en- 
sure that the patient is following the stimulus control 
instructions, and if not, an interactive troubleshooting 
component can be added to help patients overcome 
commonly experienced barriers. We have found that 
when common problems can be “automated” online, 
this freed up provider time for the management of more 
complex issues and has the added benefit of helping the 
patient become a more informed and active participant— 
exactly what the chronic care model suggests is impor- 
tant for managing chronic conditions on a daily basis. 
We have also found that it is important to strike a bal- 
ance between allowing the patient to seek out his or her 
own solutions via the Web site and encouraging a clini- 
cal interaction, either by communicating via the Web 
site, phone calls, or face-to-face visits. We have taken 
a stepped approach, starting with the minimal interac- 
tion necessary, and increasing the amount and nature of 
clinical contact as needed, and found this to work well. 
The key is to provide the interaction that works for the 
patient and is successful. 

Cognitive-behavioral therapy. Cognitive-behavioral 
therapy (CBT) for insomnia involves educational, behav- 
ioral, and cognitive components. The educational com- 
ponent involves encouraging the patient to determine 
which factors might be predisposing, precipitating, or 
perpetuating the insomnia. The therapist explains that 
CBT is effective in that it eliminates the perpetuating 
factors with behavioral and cognitive strategies. The be- 
havioral component involves the behavioral techniques 
(i.e., stimulus control, sleep restriction therapy) de- 
scribed above. The cognitive component deals with the 
maladaptive thoughts or dysfunctional beliefs that the 
patient has about the insomnia. 

CBT has been shown to be as effective as medications 
in the short run and to have better long-term outcomes 
in the treatment of insomnia, in both younger and older 


adults (Morin, Colecchi, Stone, Sood, & Brink, 1999). 
In an 8-week double-blind longitudinal outcome study, 
CBT, an intermediate-acting benzodiazepine (temaze- 
pam), a combined CBT/temazepam condition, and a 
placebo condition were compared in a sample of older 
adults (Morin, Bastien, Brink, & Brown, 2003). Com- 
pared to baseline, all three active treatments reduced 
night wakings at post-treatment; however, only CBT 
alone and CBT/temazepam were associated with con- 
tinued improvement at 3-, 12-, and 24-month follow-up 
interviews. In addition, one study found that even two 
25-miunte CBT sessions for insomnia are effective in 
reducing nocturnal awakenings, which may be a more 
practical approach in the primary care setting. The NIH 
2005 State-of-the-Science Conference on insomnia con- 
cluded that CBT has demonstrated efficacy, that CBT is 
as effective as prescription medications for brief treat- 
ment of chronic insomnia, that the beneficial effects of 
CBT (in contrast to those produced by medications) may 
last well beyond the termination of treatment, and that 
there is no evidence that CBT produces adverse effects, 
all of which make CBT the most effective treatment for 
insomnia. Although pharmacologic treatments may be 
of more immediate help in the acute treatment phase, 
nonpharmacological or combined approaches may be 
more effective for long-term clinical gains. 

CBT takes a good deal of planning to incorporate 
effectively into an interactive Web site. Because CBT 
is a multifaceted psychological intervention, it is im- 
portant that any use of an eHealth system for this pur- 
pose take into full consideration the need for careful 
provider oversight of treatment progress. That having 
been said, Tate and Zabinski (2004) suggested that one 
of the most powerful uses of eHealth systems may be 
as adjunctive treatment components to face-to-face 
therapeutic sessions, such as CBT. They discuss sev- 
eral ways eHeath systems can be a useful adjunct to 
therapies such as CBT: (1) a personal digital assistant 
or similar device can be used to assess important con- 
structs, such as daytime sleepiness or fatigue, in real 
time throughout the day; (2) an eHealth system can be 
used to deliver a portion of the treatment, which has 
the effect of reducing the total number of therapist con- 
tact hours; and (3) an eHealth system can be used to 
deliver an intervention component that standard ther- 
apy may not be able to, such as virtual reality therapy, 
or for the selection or creation of a personalized relax- 
ation program. Regarding use of a PDA or a cell phone 
to assess constructs in real time, readers should note 
that an entire field called ecological momentary assess- 
ment has developed over the last decade (Shiffman, 
Stone, & Hufford, 2008). 
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Many of these components have not been fully 
evaluated within the context of insomnia, and this now 
represents an emerging area of much needed research. 
Interestingly, several insurers are paying for online treat- 
ment of insomnia despite the current lack of evidence 
regarding the efficacy or effectiveness of online insom- 
nia therapy (Kritz, 2008). Given that insurers typically 
demand proof of treatment efficacy, this might be taken 
as an encouraging sign. 


Pharmacological Interventions 


Historically, a number of different classes of medica- 
tions have been used to treat insomnia in the elderly, 
including sedative-hypnotics, antihistamines, antide- 
pressants, antipsychotics, and anticonvulsants. The 
2005 NIH State-of-the-Science Conference on Insomnia 
concluded with several recommendations regarding the 
use of medications for insomnia. All antidepressants 
have potentially significant adverse effects, raising con- 
cerns about their risk-benefit ratio. Barbiturates and an- 
tipsychotic medications have significant risks, and thus 
their use in the treatment of chronic insomnia was not 
recommended. 

There is particular concern about the use of an- 
tihistamines for insomnia in the elderly, even though 
these drugs are easy to obtain and are inexpensive. In 
a study of 426 older hospitalized medical patients, all 
>70 years, nearly one-third were given 25-50mg di- 
phenhydramine. Compared to patients who were not 
given diphenhydramine, these patients were shown to 
be at increased risk for any delirium symptoms, inatten- 
tion, disorganized speech, altered consciousness, urinary 
catheter placement, and longer median length of stay. 
A dose-response relationship was demonstrated for most 
adverse outcomes (Agostini, Leo-Summers, & Inouye, 
2001). The NIH concluded that there is no systematic 
evidence for the efficacy of antihistamines, yet there are 
significant concerns about the widespread use of and 
risks with these agents, particularly in older patients. 

Sedative-hypnotic medications are at times appro- 
priate for the management of insomnia, and choosing 
the sedative-hypnotic that best fits the specific com- 
plaint related to insomnia is the key to using this class 
of medications successfully. Potentially harmful effects 
must be taken into account when sedative-hypnotics, 
particularly benzodiazepines, are prescribed to the el- 
derly. The administration of long-acting hypnotics can 
cause adverse effects such as excessive daytime sleepi- 
ness and poor motor coordination, which can lead to 
injuries. In the elderly, the risk of falls, cognitive im- 
pairment, and respiratory depression are of particular 


concern, although some recent studies have suggested 
that while insomnia is a risk for falls, use of hypnotics is 
not (Avidan, Fries, James, Szafara, Wright, & Chervin, 
2005). Chronic use of long-acting benzodiazepines can 
lead to tolerance and withdrawal symptoms if abruptly 
discontinued, and the benefits of these agents for long- 
term use have not been studied with randomized clini- 
cal trials. Additionally, use of these medications has the 
potential to exacerbate coexisting medical conditions 
such as hepatic and renal disorders. 

The newer selective short-acting type 1 GABA 
benzodiazepines receptor agonists (i.e., zolpidem, 
zaleplon, eszopiclone) have been shown to be effec- 
tive in older adults, with a low propensity for causing 
withdrawal, dependence, tolerance, or clinical residual 
effects. All were shown to decrease the time it takes 
to fall asleep and/or by increase total sleep time. In 
younger adults, eszopiclone has been found to be safe 
and effective in the long-term treatment of chronic in- 
somnia. However, long-term studies have not yet been 
conducted older adults. Ramelteon, a melatonin ago- 
nist, has also been shown to be safe and effective in the 
treatment of insomnia in older adults. The NIH has con- 
cluded that while the older benzodiazepines are safe 
in the short-term treatment of insomnia, the frequency 
and severity of adverse effects are much lower in the 
newer non-benzodiazepines (“NIH State-of-the-Science 
Conference,” 2005). However, the NIH panel expressed 
significant concerns about the risks associated with the 
use of these medications by older adults. 

Given the potential concerns regarding the use of 
medications for insomnia patients, there are a num- 
ber of ways that eHealth methods can be applied to 
pharmacological interventions. One involves providing 
improved patient education about the benefits and the 
risks, especially long-term potential for abuse and side 
effects. An eHealth approach can be used to provide a 
multimedia presentation tailored to the patient. Another 
concerns the role of medication adherence. One study 
examined the use of a medication box that was inter- 
linked via telematics with an electronic health record 
(Schmidt, Sheikzadeh, Beil, Patten, & Stettin, 2008). 
The key advantage of such an eHealth system is the 
real-time upload of the opening of the medication box, 
and the availability of that data to care providers. The 
study found that compliance and mental health were 
significantly improved in the experimental group rela- 
tive to the control group. Interestingly, while the medi- 
cation box was well accepted, just under half of the 
participants said that they would continue to use the 
medication box. The participants believed that they did 
not need “behavioral” monitoring on an ongoing basis 
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(i.e., they only needed it on an interim basis) and that 
it was too “invasive” to use regularly. This raises ques- 
tions about when and how such an intervention might 
be used in the future. Clearly, as was discussed above, 
one approach might be to use such interventions in a 
stepped care approach, where the interventions are used 
on an as-needed basis depending on clinical need. 

It is important to note that a number of meta- 
analyses have shown that that both behavioral and 
pharmacological approaches have effects on insomnia 
(Morin, Culbert, & Schwartz, 1994; Smith et al., 2002). 
It is thought that the evolving evidence base supports 
a combined pharmacologic and behavioral approach, 
each potentiating the other (Mendelson, 2007). In other 
words, the more the medication physiologically helps 
the patient sleep better, the greater the effect of the be- 
havioral approach is, and vice versa. As was discussed 
above, the use of an eHealth system designed to facili- 
tate a combined approach for the insomnia patient can 
be powerful. The key features of such a system would 
include daily support of treatment implementation, 
tracking of intervention “dose,” and close monitoring 
of key outcomes, all of which could be available to both 
patient and provider to enable patient-centered collab- 
orative care. 


Narcolepsy 


While narcolepsy is not nearly as prevalent as SRBD, 
it does represent the second most common cause of 
disabling daytime sleepiness after SRBD (Zeman et al., 
2004). Narcolepsy with cataplexy is estimated to have 
a prevalence of 25-50 per 100,000 people, and an in- 
cidence of 0.74 per 100,000 person-years (Longstreth, 
Koepsell, Ton, Hendrickson, & van Belle, 2007). It is 
equally common in men and women (Ohayon, Priest, 
Zulley, Smirne, & Paiva, 2002; Silber, Krahn, Olson, & 
Pankratz, 2002). Narcolepsy typically begins in the 
teens and early 20s but can occur as early as 5 years 
of age or after 40 years of age. Narcoleptic symptoms 
worsen during the first few years and then persist for 
life (Okun, Lin, Pelin, Hong, & Mignot, 2002). Narco- 
lepsy is thus classified as a chronic sleep disorder. 
Narcolepsy can be viewed as a disorder of the con- 
trol of the sleep-wake state in which elements of sleep 
intrude into wakefulness, and elements of wakefulness 
intrude into sleep. The overall effect is daytime sleepiness 
with varying amounts of other key features, including 
cataplexy, hypnagogic hallucinations, and sleep paraly- 
sis. About one in three patients have all four of these key 
symptoms, and therefore the diagnosis of narcolepsy is 
considered even in patients with sleepiness alone. 


Narcolepsy Diagnosis 


A diagnosis of narcolepsy is based on a thorough his- 
tory, physical exam, and neurologic exam, with a focus 
on looking for features that support the diagnosis and 
exclude other causes of sleepiness (e.g., insufficient 
sleep, OSA). In addition, diagnostic testing, including 
an overnight polysomnography (PSG) followed by a 
Multiple Sleep Latency Test (Littner et al., 2001), should 
be performed. The Multiple Sleep Latency Test is a nap- 
ping study that is used to see how quickly someone 
can fall asleep in quiet situations during the day and is 
the gold standard for measuring the amount of daytime 
sleepiness. During the test, the patient is given four or 
five opportunities to nap every 2 hours. On average, 
healthy patients fall asleep in about 10-15 minutes 
while people with narcolepsy often fall asleep in less 
than 5 minutes, providing what is considered objective 
evidence of their level of daytime sleepiness. In addi- 
tion, the nap studies can be scored for what are termed 
sleep-onset REM periods. If found in two or more naps, 
this is highly suggestive of narcolepsy. 


Integration of eHealth Management 
in Narcolepsy Treatment 


The two main treatment modalities for the management 
of narcolepsy are nonpharmacologic and pharmaco- 
logic therapy interventions. There are several nonphar- 
macological interventions that may benefit the patient 
with narcolepsy, including (1) avoiding certain drugs; 
(2) napping/sleep hygiene; and (3) psychosocial sup- 
port. A well-designed eHealth system can help with 
each one of these nonpharmacological interventions. 

Avoiding certain drugs. There are certain prescribed, 
over-the-counter, and illicit drugs that can produce 
daytime sleepiness or insomnia. Such drugs should be 
avoided by patients with narcolepsy. An eHealth system 
can provide lists of these medications to both patients 
and providers to help with the identification of prob- 
lematic drugs. For example, an eHealth system can be 
created that allows a patient to enter his or her cur- 
rent medications to find out which might be contribut- 
ing to daytime sleepiness or insomnia. Patients could 
then work collaboratively with their sleep provider or 
their primary care physician to decide on alternative 
options. 

Napping/sleep hygiene. Behavioral interventions 
are often very helpful for gaining maximal control of 
narcoleptic symptoms. We have already discussed the 
how good sleep hygiene behaviors can be implemented 
with an eHealth system. What is specific to narcolep- 
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tic patients, however, are the scheduled naps (Bassetti, 
1999). One or two approximately 20-minute well-timed 
naps will often improve sleepiness for 1-3 hours. Some 
patients only benefit from long naps (Mullington & 
Broughton, 1993). Sleep deprivation may worsen narco- 
lepsy symptoms and therefore patients should be coun- 
seled to maintain a regular and adequate sleep schedule 
(Rogers, Aldrich, & Lin, 2001), and this can be tracked 
by the patient, who can work collaboratively with his 
or her provider to ensure an acceptable sleep schedule 
is being kept. An online diary can be maintained and 
key symptoms tracked to show the narcoleptic patient 
the potential benefit of these planned naps. With time, 
such tracking can reveal the ideal napping schedule for 
the narcoleptic patient. 

Psychosocial support. Narcolepsy is chronic and de- 
bilitating, often causing psychosocial and work-related 
problems for patients, which then often lead to prob- 
lems with economic and social responsibilities. Because 
individuals with narcolepsy often live with the condition 
for a decade before being diagnosed, patients have the 
additional burden of coping with misperceptions about 
the causes and the involuntary nature of their symp- 
toms. Common misconceptions, even among medical 
caregivers, are that sleep attacks and cataplexy (emo- 
tionally triggered muscle paralysis resulting in partial or 
complete collapse) are manifestations of poor motiva- 
tion, denial, or avoidance. Thus, patients often benefit 
from participation in support groups that focus on cop- 
ing skills and identification of community resources to 
assist with administrative and medical issues. 

Many patients benefit from these nonpharmaco- 
logic approaches, but most also require medications 
that reduce sleepiness and cataplexy. An eHealth sys- 
tem that is comprised of a multimedia presentation of 
common misconceptions could help educate patients. 
Online support groups and access to sleep providers 
can provide the necessary psychosocial support that the 
patient requires. 


CURRENT ISSUES IN CLINICAL 
SLEEP PRACTICE 


Role of Centers for Medicare & Medicaid 
Services Decisions on Practice 


This chapter would not be complete without mention of 
the impact of recent decisions of the Centers for Medi- 
care & Medicaid Services on the practice of medicine, 


and on how these decisions encourage or discourage 
new practice models. 

In March of 2008, the Centers for Medicare & Med- 
icaid Services published the “Decision Memo for Con- 
tinuous Positive Airway Pressure (CPAP) Therapy for 
Obstructive Sleep Apnea (OSA),” which addresses the 
role of home sleep testing in diagnosing sleep apnea. 
Previously, sleep apnea was primarily diagnosed 
through an overnight sleep test in a dedicated sleep 
clinic. This memo allows for reimbursement for por- 
table sleep testing or HST in the patient’s home en- 
vironment. Given that the cost of HST is significantly 
less than that of overnight testing in the sleep clinic, 
there is now the potential for cost savings to the health 
care system for the use of HST for diagnosing SRBD. 
The main decision for the SRBD field will be whether 
those cost savings are credited back to the system, or if 
they will be redeployed, or realized on the clinical man- 
agement side. Clearly, our preference is for the latter, 
given that optimal chronic care model requires patient- 
centered collaborative care. The main question would 
then concern whether the costs saved by HST would 
be negated by the extra cost of optimal chronic care 
or not. If there are extra costs associated with optimal 
chronic care, the next question would be whether those 
costs are worth the potential reduction in mortality and 
morbidity associated with SRBD. That is an empirical 
question that would need to be addressed by a well- 
designed study. 

While it is commonly thought that the application 
of an eHealth system would result in reduced costs, of- 
tentimes this is not the case. There are costs associated 
with the development and maintenance of an eHealth 
system, as well as hardware and software costs. In addi- 
tion, there is the potential for increased patient contact, 
at least initially, relative to standard or usual care. Fu- 
ture studies will need to look at the cost-effectiveness of 
eHealth systems specific for chronic sleep disorders. 

Technological advancement is perhaps the major fac- 
tor enabling the move toward the use of HST. Such ad- 
vances have made sophisticated monitoring in the home 
quite feasible for a subset of patients. Even when sleep 
staging with electroencephalography, electrooculagraphy, 
and electromyography is not obtained, a plethora of other 
information is now available with some type III studies. 
There are four main types of sleep study devices as de- 
fined by the Center for Medicare and Medicaid Services. 
Type III devices are typically used in the home sleep en- 
vironment and are characterized by being portable; unat- 
tended (i.e., the sleep technician is not present); typically 
do not record the signals required to measure sleep stage; 
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and typically include the following channels (two respi- 
ratory movement or airflow channels, one electrocardio- 
gram or heart rate channel, and one oxygen saturation 
channel).With some of the more sophisticated type III 
devices, secure digital card recording and wireless trans- 
mission can totally eliminate the usual tethering and re- 
sultant sleep disruption. Portable monitoring can even 
include remote attendance with real-time viewing of all 
recorded channels and live videography as well. Commu- 
nication to the patient by phone can facilitate correction 
of any displaced sensors. As evidenced in the following 
case studies, portable monitoring, when properly admin- 
istered and carefully interpreted, can serve as an accurate 
testing modality in the resolution of sleep disorders. 

Prudent application of home testing can potentially 
bring the undiagnosed population with sleep problems 
under mainstream medical care. Rather than being the 
end of quality sleep care as we know it, it can actually 
enhance it. It can be used to identify those who not only 
suffer from the symptoms of sleep disorders but are at 
risk for resultant poor health outcomes and are there- 
fore major consumers of health care resources. HST can 
be used to validate the adequacy or inadequacy of ther- 
apy in both the short and long term. It can be used to 
provide continuity of care as an objective tool of benefit 
or lack of it. With judicious application, these goals can 
be accomplished and an enormous amount of health 
care dollars can be saved. This is a win-win situation 
that will allow us to provide more care to more patients 
for less cost, yet at a high level of quality. 

Technology and innovation have made all of this 
possible. However, HST puts a much greater onus on 
the human ingredient in this equation. Clinical evalu- 
ation must be stringent enough to identify who is and 
who is not a candidate for home study. Careful scrutiny 
of data, which on the surface may seem to be quite 
simple, by skilled interpreters will be required to iden- 
tify which studies are either inadequate or inaccurate. 
Strength of conviction will be necessary to push forward 
the more expensive and seemingly redundant in-lab 
studies among those who need them, despite patient or 
payer resistance. Perseverance in providing long-term 
continuity of care and follow-up, both clinically and ob- 
jectively, using HST, will be essential to sustain benefit. 
Payers must be willing to pay the tariff for the necessary 
level of study and repeat studies when required. 

While HST is not for everyone, it is a valuable tool 
that needs to be individually tailored to a given patient 
at a particular time in the course of the patient’s evalua- 
tion, treatment, and follow-up. Greater skill, discretion, 
and clinical judgment will be required by technologists 


and sleep specialists alike in order to allow this technol- 
ogy to meet its potential. 


CONCLUSION: AN eHEALTH APPROACH 
TO CHRONIC SLEEP DISORDERS 


The purpose of this chapter was to describe and pro- 
vide support for a model that combines state-of-the-art 
health information technologies with patient-centered 
collaborative care for the treatment of chronic sleep 
disorders. We used the chronic care model as an over- 
arching framework that describes the essential elements 
of chronic care that allow for ongoing productive in- 
teractions between an informed, activated patient and 
a prepared, proactive provider team. The chapter sys- 
tematically reviewed two broad topics—eHealth and 
patient-centered collaborative care—and then described 
how they might be combined and applied to specific 
sleep disorders. This approach’s potential to improve 
the clinical management of chronic sleep disorders is ex- 
citing, and an area of promising future research efforts. 


RESOURCE 


Patient-centered primary care collaborative: http://www.pcpcc.net 
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Neurofeedback is a powerful tool that can be used to 
enhance attention, mood, and higher-order cognitive 
abilities, including IQ. Advances in brain-imaging tech- 
nology have vastly increased our understanding of the 
brain and its functioning. We now know that human 
beings possess the ability to alter or regulate their own 
brain activity and that this can be done without inva- 
sive medical procedures or chemicals. Neurofeedback 
involves leveraging the brain’s power to change or even 
correct itself, thereby potentially decreasing suffering 
and improving one’s quality of life. 

In this chapter, we will discuss neurofeedback and 
its use in the treatment of attention-deficit/hyperactiv- 
ity disorder. Because neurofeedback can best be under- 
stood as simply one form of learning, we will first begin 
by providing a brief refresher of learning theory. We 
will discuss the conceptualization of the mechanisms 
involved in learning to change or regulate EEG activity 
when one is provided proper feedback. We will dem- 
onstrate how neurofeedback induces performance and 
behavior changes via a neuroplastic process of brain 
modification and growth. We will summarize the most 
recent empirical research on neurofeedback, which 
provides a substantial research base demonstrating its 
effectiveness, the limited side effects when done sys- 
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tematically, and the enduring effects and benefits. Next 
we will discuss the process of neurofeedback. What 
does neurofeedback look like and what exactly does 
a practitioner do when providing neurofeedback to a 
patient? 

We will then review the neurophysiology of ADHD, 
outlining typical brain mechanisms involved, as well as 
the electroencephalogram (EEG). We will discuss the 
prevalence and components in the subtypes of ADHD, 
including the inattentive, hyperactive-impulsive, and 
combined types. We will review the research that sup- 
ports neurofeedback as an effective form of treatment 
for patients with ADHD. We will then review LORETA 
neurofeedback and a recent research study using LO- 
RETA neurofeedback with two patients with ADHD. 

Lastly, we will provide resources and additional in- 
formation on appropriate training and certification in 
neurofeedback. 


NEUROFEEDBACK: THEORY 
AND DEVELOPMENT 


Neurofeedback is a process in which a patient receives 
feedback about his or her own brain functioning and, 
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over time, learns to develop control over that func- 
tioning. Neurofeedback is effective due to the brain’s 
neuroplasticity. Neuroplasticity is defined as the re- 
organization of and changes in connections between 
linked neurons in the brain (Nasrallah & Tolbert, 1997; 
Pallagrosi, 1993; Shaw, Lanius, & van den Doel, 1994; 
Swann, Pierson, Smith, & Lee, 1999). It is a process 
that is initiated by a challenge, and we now know that, 
with repeated challenges, brains change and grow (de- 
velop and reorganize synapses; Machado et al., 2008; 
Self & Choi, 2004; Shashoua, 1985; Sunderland & Tuke, 
2005). This appears to be the case for all forms of new 
learning. 

Receiving feedback regarding our performance 
through our senses gives us the ability to modify our 
behaviors. Although this has not yet been tested di- 
rectly, we can infer that neurofeedback accelerates neu- 
roplasticity by influencing the strengthening of neural 
networks (Cannon, Congedo, Lubar, & Hutchens, 2009) 
because of the near-instantaneous nature of the feed- 
back loop and the extremely high number of trials that 
can be completed in a very short period of time (e.g., 
900 in a half-hour feedback session). This equates to 
18,000 successful trials in only 10 hours of training. 

The now famous London taxi driver study con- 
ducted at University College London and published in 
the Proceedings of the National Academy of Sciences 
is worth outlining in some detail in order to provide 
a useful example of what is meant by neuroplasticity. 
Researchers Maguire and colleagues (Maguire, Frack- 
owiak, & Frith, 1997; Maguire, Woollett, & Spiers, 2006) 
used structural magnetic resonance imaging (MRI) to 
compare the brains of London taxi cab drivers with 
non-taxi drivers. 

London taxi drivers must apprentice for 2 years be- 
fore being licensed, a period colloquially termed “being 
on the knowledge.” Drivers learn to find the most arcane 
locations and can describe the history and scenery on 
the way there. The drivers’ visual-spatial memory and 
navigational skills are constantly challenged in order to 
accommodate their passengers’ requests. 

Brain scans of the taxi drivers pre- and post-appren- 
ticeship and over longer terms of duty revealed that part 
of their hippocampi nearly doubled in size compared to 
others who had not undergone training (Maguire et al., 
1997, 2006). The extraordinary challenge faced by the 
taxi drivers during their apprenticeships is proposed 
to have initiated the increased development of poste- 
rior sections of their hippocampi, with greater growth 
in proportion to the time spent on the job, or “on the 
knowledge.” The brain’s ability to grow and change in 
response to new learning defines neuroplasticity. 


Operant Conditioning 


To facilitate growth and change in the brain, we must 
fully understand the process of how we learn. After 100 
years of research, a great deal of evidence has accumu- 
lated on how to best facilitate learning in organisms. Ed- 
ward Thorndike, the pioneer in conditioning research, 
studied the learning of cats by putting them in puzzle 
boxes. The cats had to learn how to escape by figur- 
ing out which device to pull. As the trials proceeded, 
the cats were able to escape more quickly, indicating 
that they had learned. Thorndike observed that this 
learning was gradual and orderly. He concluded that 
the cats didn’t use reason but instead learned through 
trial and error, or what he called the “Law of Effect.” 
Responses that resulted in satisfaction gradually turned 
into habits. Responses that resulted in annoyance were 
eliminated. 

Thorndike also described the “Law of Exercise,” 
according to which the stimulus-response connections 
that are repeated are strengthened, and those stimulus- 
response connections not used are weakened. This is 
what we call today the “use it or lose it” dictum. This 
is a connectionist theory that we describe in terms of 
new dendritic branches and stronger neuronal connec- 
tions. Thorndike believed that through experience, neu- 
ral connections are formed between perceived stimuli 
and emitted responses. 

B. F. Skinner and others helped us to learn the re- 
inforcement schedules that are optimal for learning and 
for resisting extinction. These are the principles that 
guide the neurofeedback clinician on a daily basis in 
the clinic. The behavior being trained is the EEG, the 
operator is the patient, and the reinforcement is visual 
and auditory stimuli that indicate success at the task. 
The felt experience of focused attention or motoric calm 
is paired with the visual and auditory display, so the 
subject gets near-immediate feedback (<250 msecs) 
about the state of his or her brain and attention. Neu- 
rofeedback is defined simply as operant conditioning of 
the EEG. 


EEG Primer 


EEG stands for electro-encephalo-graphy 
Electro = electricity 

Encephalo = brain 

Graphy = written down or represented 


In other words, EEG is a measure of the electricity in 
one’s head. 


An EEG is what we see when we record the electri- 
cal activity generated by cortical neurons in the brain on 
the scalp as it is amplified and converted through digital 
signal processing into a line graph. EEG is also referred 
to colloquially as “brain waves” because of how the 
measurements are most commonly displayed. 

As one can see from Figure 29.1, rather than dis- 
playing random activity, EEG recordings tend to have a 
rhythmic quality. Looking at brain waves often enough 
will lead one to recognize consistent patterns. Bota- 
nists can easily tell the difference among trees. Electro- 
physiologists can easily tell the difference among brain 
waves. These regular occurrences in the EEG can be 
readily categorized and quantified, and then correlated 
with cognition, affect, and behavior. 


Physical Properties of the EEG 


The three most common ways of categorizing EEG are 
by size, speed, and shape, or the three S’s. Amplitude, 
or size, is measured in micro-volts; Frequency, or how 
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often a wave occurs, is measured in cycles per second, 
or hertz, and morphology, or shape, is described cat- 
egorically. 


(1) Amplitude = size (big or small), micro-volts 

(2) Frequency = speed (fast or slow), cycles per sec- 
ond (hertz) 

Morphology = shape (sharp, spike, square, wicket 
shaped, spindling, synchronous, dyssynchronous, 
etc.) 


(3 


wm 


The frequency waves are categorized by the following: 


0-4 Hz 
Delta 


4-8 Hz 8-12Hz 13-36Hz 36-42 Hz 
Theta Alpha Beta Gamma 


Clinical Correlates of the EEG 


There is a close association between the speed of EEG 
frequencies and the arousal state. 
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Figure 29.1 EEG sample from LNFB in twins. 
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(1) Slow brain waves in the delta range (approximately 
0-4 Hz) are primarily found during deep sleep. 
Slightly faster theta waves (approximately 4-8 Hz) 
are often associated with drowsiness and early 
sleep stages 

(3) The alpha frequency (approximately 8-12 Hz) is 
characteristic of a relaxed, waking state. 

Faster frequencies in the beta (approximately 
12-30 Hz) and gamma ranges (<30 Hz) are associ- 
ated with more aroused active cortical processing 
during mental operations in the alert brain. 


(2 


wa 
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THE PROCESS OF NEUROFEEDBACK 


Through the use of sensors to detect the brain’s elec- 
trical output through the scalp, a representation of 
that output can be displayed digitally on the computer 
nearly instantaneously. This can be displayed to the pa- 
tient in the form of the actual wave itself, or in the form 
of a computer game. When this information is fed back 
to the person he or she can become aware of his or her 
own brain state/functioning. When people are aware of 
ongoing activity of their brains in real time through the 
feedback process, they can learn to modify those pro- 
cesses and learn to exact willful control over their EEG. 
This process is defined as neurofeedback. 

A person is then “rewarded” when his or her EEG 
is in the desired state. This reward may take various 
forms. It can be auditory in the form of a pleasant bell 
or song, or visual in the form of a fish jumping over a 
pond, or it can be a combination of both auditory and 
visual cues. 

The number of reinforcements are usually set be- 
tween 8 and 20 per minute, with some smaller children 
responding best to up to 30 reinforcements per minute. 
That amounts to up to 900 trials in a 30-minute ses- 
sion. This makes for a relatively rapid learning curve, 
whereby significant changes can be made in the EEG in 
a relatively short period of time, and these changes can 
lead to fairly dramatic changes in behaviors. 


NEUROFEEDBACK IN SUMMARY 


There are many tools a clinician can use to help patients 
reach their goals, and one of the most powerful tools 
we use is neurofeedback. We propose that to appreciate 
the power of this approach, all one needs is a basic un- 
derstanding of the principles of learning theory and the 
knowledge that with all learning comes brain changes 


as a result of what we call neuroplasticity. The two are 
really one and the same. Thanks to modern neuroimag- 
ing techniques, we can see the changes in the brain that 
accompany changes in learned behaviors. 

We define neurofeedback as operant conditioning of 
the brain’s electrical activity. Another way of saying the 
same thing is that neurofeedback is a form of rapid as- 
sociative learning that accelerates the neuroplastic pro- 
cess. As this process occurs, so do subsequent changes 
in behaviors (action, feelings/moods, thoughts, levels of 
baseline arousal/reactivity). Additionally, this process 
can stimulate both positive and negative changes (e.g., 
make people more agitated or more easily distracted/ 
forgetful, worsen seizures) or better (e.g., make people 
more focused/attentive, calmer, or more adaptable, or 
have a better memory). 

Researchers have shown neurofeedback to have 
beneficial impact on a variety of mental health and 
medical conditions including epilepsy, learning and de- 
velopmental disabilities, anxiety disorders, PTSD, sleep 
disorders, depression, addictive disorders, brain injury, 
stroke, fibromyalgia, headache, and cognitive decline 
with aging. It can also result in academic-cognitive en- 
hancement. (Hammond, 2006, 2007). 

Neurofeedback has also been shown to be an effec- 
tive form of treatment for patients with ADHD. In the 
following section, we will discuss the neuroanatomy 
of ADHD. We will also provide an overview of the re- 
search that has successfully used neurofeedback with 
this patient population. 


NEUROANATOMY/PHYSIOLOGY 
OF ADHD 


Abnormal in Size 


We now have sufficient evidence to make the claim 
that ADHD brains are different in volume and func- 
tional connectivity from non-ADHD brains. We know 
this mostly from MRI studies that have demonstrated 
that ADHD brains are smaller in certain areas (Berquin 
et al., 1998; Durston et al., 2004; Mostofsky, Mazzocco, 
Aakalu, Warsofsky, Denckla, & Reiss, 1998; Semrud- 
Clikeman, Steingard, Filipek, Biederman, Bekken, & 
Renshaw, 2000). The brain areas involved in the con- 
trol of movement, such as the basal ganglia, and in 
the control of executive functions, such as the deep 
white matter in the frontal lobes, the corpus callosum, 
and the anterior cingulate cortex, all show smaller vol- 
ume. Thus, MRI evidence points to a frontal-striatal 


substrate of ADHD. However, our understanding of 
structural problems has not progressed much since the 
mid-1990s, when many of the initial MRI reports be- 
came available. 


Decreased Glucose Metabolism 
and Hypoperfusion 


Do larger cerebral volumes equate to smaller degrees 
of impairment? Or, put another way, do bigger brains 
equal better functioning? At his Cingulate Cortex Re- 
search Laboratory at Harvard, Bush (1999) addressed 
this question in a study using functional neuroimaging 
of the cingulate cortex in people with ADHD. 

Cingulate means “girdle” or “belt,” and it surrounds 
the corpus collosum. The anterior or front part of it is 
called the anterior cingulate cortex, or ACC. The top, or 
dorsal part, of the ACC is the cognitive division of the 
ACC (ACCcd). This part of the brain may be important 
for: 


(1) Modulating attention and executive functions 
(2) Monitoring competition and conflict 

(3) Novelty and error detection 

(4) Working memory (Bush, Luu, & Posner, 2000) 


To determine functional impairment of the ACC, 
Bush gave the counting Stroop test to healthy adults. 
He found that the more cognitive interference there was 
in the task (as measured by longer reaction times), the 
greater the degree of ACCcd activation. In other words, 
in normal, non-ADHD adults, the cognitive division 
of the ACC was reliably “activated” during the Stroop 
test during set 2. He then repeated the test on adults 
with ADHD and found they did not activate the ACC. 
Instead, they activated a totally different area called the 
insular cortex. 

The counting Stroop test appears to be somewhat 
like, as Bush put it, a cardiac stress test for the ACCcd; 
that is to say that the more taxing the task is on the 
executive system, the more the ACC exacts executive 
engagement (in normals, anyway). This line of research 
revealed ACC dysfunction specific to ADHD; more im- 
portantly the ADHD subjects seemed to compensate for 
impairment of their ACC (or the ACCcd-fronto-striatal 
network) by recruiting a different, less efficient, re- 
sponse pathway via the insula. 

Based on this and many other studies, we have 
come to understand that both brain structure and brain 
function seem to be abnormal in ADHD. 


Neurofeedback: Research-Based Treatment for ADHD 811 


EEG PATTERNS OF ADHD BRAINS 


The association between EEG rhythms and arousal/ac- 
tivational state is helpful to our understanding of the 
relationship between predictable functional brain ab- 
normalities and ADHD. It has been established through 
the use of magnetic resonance imaging (MRI) that 
the prefrontal lobes, caudate, cerebellar vermis, and 
cerebellum in ADHD brains are smaller in size than 
those of normal controls (Berquin et al., 1998; Durston 
et al., 2004; Mostofsky et al., 1998; Semrud-Clikeman 
et al., 2000). Other neuroimaging techniques demon- 
strate metabolic and blood oxygenation level-depen- 
dent (BOLD) response differences in specific regions 
in ADHD brains during resting baseline (Langleben 
et al., 2002; Lee et al., 2005; Schweitzer et al., 2003). 
It is no surprise, then, that when we use quantitative 
EEG (qEEG) to measure brain function, we also see pre- 
dictable differences in the brains of those with ADHD. 
These EEG differences among people with ADHD have 
been shown in a number of studies (Chabot, Merkin, 
Wood, Davenport, & Serfontein, 1996; Chabot & Ser- 
fontein, 1996; Clarke, Barry, McCarthy, & Selikowitz, 
2001a, 2001b; Janzen, Graap, Stephanson, Marshall, & 
Fitzsimmons, 1995; Mann, Lubar, Zimmerman, Miller, 
& Muenchen, 1992; Monastra et al., 1999). With some 
regularity, researchers across these groups have found 
subtypes in ADHD, as defined by EEG, using clustering, 
factor analysis, and principal component methods. 

Usually when measuring brain waves, one col- 
lects data from multiple sites on the scalp. This can 
be done with as few as 2 sites, or over 100. Nineteen 
electrode sites across the scalp were used to collect 
current EEG databases available for analytic purposes 
according to a standard system called the 10/20 sys- 
tem (see Figure 29.1). 

There are other aspects of the EEG that one can 
measure by comparing the EEG at two different sites. 
These are called phase and coherence. For an in-depth 
understanding of the relevance of coherence as a mea- 
sure of network functional connectivity, refer to chapter 
18. The qEEG phenotypes (recurring brain-wave pat- 
terns) for ADHD are: 


(1) Hypoarousal types 
(a) High theta (the sleepy brain) 
(b) High alpha (the idling brain) 
(2) High-beta type 
(a) High beta (the anxious/agitated brain) 
(b) Spindles (cognitive inefficiencies) 
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(3) Maturational lag 
(4) Others (MTBI, coherence-phase abnormalities, de- 
velopmental lag) 


Too Much Slow Activity (Theta or Alpha 
or Both—Thalpha) 


The most common finding in the literature is elevated 
slow-wave activity and decreased fast activity over 
frontal and central areas. A thorough outline of this 
history offering consistent findings of EEG abnormali- 
ties in children with behavioral disturbances, the most 
prevalent of these being increased slow-wave activ- 
ity in frontal and central regions of the cortex, can 
be found elsewhere. As pointed it out in comprehen- 
sive reviews (Barry, Clarke, & Johnstone, 2003; Barry, 
Johnstone, & Clarke, 2003), there are many studies 
dating back to the 1930s, before the EEG was subject 
to computerized quantitative spectral analysis (Jasper, 
1958a; Jasper & Radmussen, 1958), that found similar 
patterns of EEG increase in slow-wave activity, mainly 
in frontal areas in children with behavioral problems 
(Capute, Niedermeyer, & Richardson, 1968; Green, 
1961; Kennard, 1949a, 1949b; Wikler, Dixon, & Parker, 
1970). 

More recent research using quantitative EEG 
methods, which began in the early 1970s (Satterfield, 
Cantwell, Lesser, & Podosin, 1972), has supported the 
same general findings: that children with ADHD have 
higher-amplitude slow activity than normal controls, 
slower mean maximum amplitude, a higher percent- 
age time of delta and slow theta, lower percentage time 
of alpha (Matsuura, Okubo, Toru, Kojima, He, Shen, & 
Lee, 1993), and lower power in alpha and beta bands 
(Dykman, Holcomb, Oglesby, & Ackerman, 1982). 

Chabot and Serfontein (1996) found increases in 
theta, primarily in the frontal midline. They also found 
higher relative alpha and a diffuse decrease in mean fre- 
quencies in alpha and beta power in some children with 
ADD, in addition to interhemispheric asymmetries and 
intrahemispheric abnormalities. Research has shown 
increased absolute theta and low alpha frontally and 
reduced relative beta in posterior regions in adolescent 
populations. Other studies of children, adolescents, and 
adults have found that high theta activity remains el- 
evated into adulthood, and others have found increased 
theta at all sites with reduced relative power in alpha 
and beta frequencies (Bresnahan, Anderson, & Barry, 
1999; Clarke, Barry, McCarthy, & Selikowitz, 1998; Laz- 
zaro, Gordon, Whitmont, Plahn, Li, Clarke, Dosen, & 
Meares, 1998). 


Rather than focus on just one band of activity, some 
researchers have pointed out that ratios may be more re- 
liable as an indicator of ADHD (Monastra et al., 1999). 
The two most often cited are the theta-to-alpha ratio 
and the theta-to-beta ratio. Lubar (1991) showed that 
people with ADHD have a greater theta-to-beta ratio at 
all sites than controls, with the greatest difference in the 
frontal sites. This finding was repeated by Janzen et al. 
(1995). Monastra et al. (1999) found theta-to-beta ratios 
to be higher in ADHD patients and repeated this test 
with hundreds of patients. Clarke et al. (2001b) used 
both the theta-to-alpha and theta-to-beta ratios to dif- 
ferentiate normal children from those with ADHD. 

Differences between ADD inattentive types and 
ADHD combined types have been shown to be mainly 
in the severity of these ratios. The same finding is appar- 
ent for girls versus boys, to the extent that boys are more 
likely to have more severe symptom manifestation. 


Too Much Fast Activity 
(Beta or Beta Spindles) 


In a smaller subset (somewhere between 15% and 
22%), people with ADHD have elevated fast activity, 
mainly over frontal areas as well. 

Clarke et al. (2001b) found that 15%- 20% of chil- 
dren with ADHD combined type have excessive high- 
beta. Chabot and Serfontein (1996) showed 13% of the 
sample had high-beta, and Arns, Gunkelman, Breteler, 
and Spronk (2008), in a more recent sample, recorded that 
22% of their ADHD sample were the high-beta type. 

In one review of 150 adult patients seen at the ADD 
Centre in Toronto, the Thompsons (1998) found 80% 
had the typical slow-wave excess, and 20% had what 
they called “busy brains.” They found that about 40% 
of the adults with high theta-to-beta ratios also had high 
beta in excess, or spindling beta bursts. Fifty percent of 
their adult clinic sample had the excessive beta profile, 
either alone or in combination with high theta. 

Because Clarke’s high-beta group responded posi- 
tively to stimulants, it appears that excessive frontal 
beta may reflect a frontal processing problem or addi- 
tional problems that are comorbid with ADHD. 


Coherence Abnormalities 


Our ability to categorize patients with ADHD into sub- 
types using EEG continues to evolve. We have come to 
understand that what looks like a similar behavior pat- 
tern on the outside can look very different on the inside 
in terms of brain functioning. Some studies have found 


coherence abnormalities in children with ADHD, but 
the results need to be replicated before any firm con- 
clusions can be made. For an in-depth understanding 
of the relevance of coherence as a measure of network 
functional connectivity, refer to chapter 18. 

What all this points to is the fact that children who 
receive a diagnosis of ADHD as a result of self-reports 
and other reports of symptoms comprise a heteroge- 
neous group with unique underlying abnormalities in 
their EEGs. 


NEUROFEEDBACK FOR 
THE TREATMENT 


Barry Sterman and Joel Lubar are considered pioneers 
of neurofeedback, and their early revolutionary research 
has made a significant contribution to our understand- 
ing of how neurofeedback works. They first success- 
fully applied neurofeedback to various forms of epilepsy 
in animals and humans (Sterman, Macdonald, & 
Stone, 1974; Sterman & Wyrwicka, 1967; Sterman, 
Wyrwicka, & Howe, 1969; Sterman, Wyrwicka, & Roth, 
1969). Lubar noticed that in a few cases, the epileptics 
showed decreased hyperactivity. He had the idea of ap- 
plying neurofeedback to a child with “hyperkinesis” in- 
dependent of the epilepsy issue (Lubar & Shouse, 1976, 
1977). 

Because it was a single case study, he used an ABA 
reversal design, something that is common in the au- 
tism literature. This study was the first to employ op- 
erant conditioning of the sensorimotor rhythm (SMR, 
12-14 Hz) in hyperkinesis (now ADHD). SMR had pre- 
viously been demonstrated to reduce seizure incidence 
in epilepsy (Sterman, Howe, & Macdonald, 1970). 

The results of several months of EEG biofeedback 
training showed a substantial increase in SMR motor in- 
hibition, as gauged by laboratory measures of muscular 
tone (chin EMG) and by a global behavioral assessment 
in the classroom. Opposite trends in motor inhibition 
occurred when the training procedure was reversed, 
and feedback presentations were contingent on the pro- 
duction of activity at 4-7 Hz in the absence of activity at 
12-14 Hz. The behavioral manifestations of this training 
protocol were increases in cooperation, attention, and 
schoolwork behaviors, with reductions in oppositional, 
self-stimulation, and out-of-seat behaviors. 

Of particular interest was that the undesired behav- 
iors returned with a reversal in the training protocol and 
the desired behaviors returned with the initial protocol. 
This study was in the classic style of applied behavior 
analysis using an ABA reversal design. 
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Further studies (1979) using the same blind ABA 
design with SMR enhancement and theta suppression 
were undertaken by Shouse and Lubar with more chil- 
dren. Lubar noted a decrease in hyperactivity with re- 
duced theta and increased SMR, with less of an effect 
on attentiveness. Again, the effects were reversible, 
showing statistically significant changes dependent on 
the stage of the design. 

Six children were provided with long-term biofeed- 
back and academic treatment for attention deficit disor- 
ders. Their symptoms were primarily specific learning 
disabilities, and in some cases, there were varying de- 
grees of hyperkinesis. The training consisted of two 
sessions per week for 10-27 months, with a gradual 
phaseout. Feedback was provided for increasing either 
SMR activity at 12-15 Hz or beta activity at 16- 20 Hz. 
Inhibit circuits were employed for blocking the SMR or 
beta when gross movement, excessive EMG, or theta 
(4-8 Hz) activity was present. Treatment also involved 
combining the biofeedback with academic training, 
including reading, arithmetic, and spatial tasks to im- 
prove attention. 

All children increased SMR or beta and decreased 
slow EEG and EMG activity. Changes could be seen in 
their power spectra after training in terms of increased 
beta and decreased slow activity. All six children dem- 
onstrated considerable improvement in their school- 
work in terms of grades or achievement test scores. 
None of the children are currently on any medications 
for hyperkinetic behavior. The results indicate that EEG 
biofeedback training, if applied comprehensively, can 
be highly effective in helping to remediate children who 
are experiencing attention deficit disorders. 

There have been several studies of ADHD and EEG 
biofeedback with and without medication. Monastra, 
Monastra, and George (2002) studied 100 children ages 
6-19 who were diagnosed with ADHD, either inatten- 
tive or combined types. They examined the effects of 
Ritalin, EEG biofeedback, and parenting style on the 
primary symptoms of ADHD. This was a 1-year study 
that included participation in a multimodal outpatient 
program comprised of Ritalin therapy, parent counsel- 
ing, and academic support at school (either a 504 Plan 
or an JEP). 

Fifty-one of the participants received EEG bio- 
feedback therapy. Post-treatment measures with and 
without stimulant therapy were conducted, indicating 
significant improvement on the Test of Variables of At- 
tention and the Attention Deficit Disorders Evaluation 
Scale when participants were tested while using Ritalin. 
However, only those who had received EEG biofeedback 
sustained these gains when tested without Ritalin. Of 
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particular interest are the results of the (EEG Scanning 
Process (Monastra et al., 1999), which revealed a signif- 
icant reduction in cortical slowing only in patients who 
had received EEG biofeedback. Similar studies evaluat- 
ing neurofeedback in combination with and contrast- 
ing medications and metacognitive methods have had 
similar results (Fuchs, Birbaumer, Lutzenberger, Gruze- 
lier, & Kaiser, 2003; Linden, Habib, & Radojevic, 1996; 
Thompson & Thompson, 1998) 

For ADHD, operant conditioning by neurofeedback 
rests on the same well-established neurophysiological 
principles that mediate the effects of psychotropic med- 
ication. In neurofeedback, the patient learns to exert 
neuromodulatory control over the circuitry mediating 
the attentional process. If neurofeedback is to make ef- 
fective and lasting changes in neural circuitry mediating 
attentional functions, those circuits must be adjustable 
by feedback control as well as able to maintain those 
adjustments over time; that is, the systems involved 
must have sufficient plasticity. 

A good deal of research suggests that the prefrontal 
cortex and several centers in the limbic system should be 
included in any outline of attentional processes. It has 
been suggested that neural networks mediating atten- 
tional processes can be adjusted through neuromodula- 
tion and stabilized through long-term potentiation (LTP) 
into stable (attractor) states. It has been further suggested 
that during neurofeedback for ADHD, the patient con- 
solidates an enhanced capacity to regulate state changes 
and gatings of signals between brain centers such that 
attentional capacity is enhanced. It has been argued 
that this process yields long-lasting results compared 
to stimulant medication treatment of ADHD, because it 
employs the same sort of neuromodulatory control and 
LTP that, with practice, indelibilizes such sensorimotor 
skills as riding a bicycle (Abarbanel, 1995). 

In more recent times, methods are directed toward 
demonstrating the neurophysiological effects of neuro- 
feedback through neuroimaging techniques. Lévesque, 
Beauregard, and Mensour (2006) conducted research 
using fMRI to evaluate the neural substrates affected 
by neurofeedback training. Fifteen subjects were ran- 
domly assigned to the treatment group and completed 
40 sessions of neurofeedback following Lubar’s (1997) 
protocol, in which the first 20 sessions increased SMR 
and decreased the amplitude of theta, and the second 
20 sessions utilized standard theta/beta training (in- 
hibiting theta while simultaneously increasing low 
beta). They utilized pre- and post-treatment parent 
rating scales (CPRS-R), digit span, and the integrated 
visual and auditory continuous performance test (IVA) 
for behavioral measures and the aforementioned count- 
ing Stroop task for fMRI measures. These measures 


showed a significant reduction in symptoms following 
neurofeedback. The fMRI data indicated increased ac- 
tivity in the right anterior cingulate and left caudate 
nucleus. 

This study demonstrates that neurofeedback influ- 
ences limbic and subcortical structures, and it provides 
further evidence that these structures have a specific 
function in regulating attention and behavior. Further- 
more, it provides functional knowledge about the brain 
and attention. It is very important to our understanding 
of the neurologic components and for the development 
of a concise definition of attention—which we currently 
lack—and we believe this to be a primary reason for our 
clear conceptualization of ADHD. 

Like many studies in the neurofeedback literature, 
this study has its limitations. These include small sam- 
ple size, lack of blinding to treatment condition, and 
lack of an active control condition. Nevertheless, cur- 
rent studies are underway, including those funded by 
NIH, to address these weaknesses. 

In one recent well-designed German study, for ex- 
ample, researchers recruited 102 eight- to twelve-year- 
old children with ADHD (Gevensleben et al., 2009). 
They randomly assigned them to either 36 sessions of 
neurofeedback training or 36 sessions of computerized 
attention training, the latter of which acted as the control 
condition. The parents and teachers were also blinded 
as to the treatment condition. Parent and teacher ratings 
of ADHD symptoms and comorbid behavioral problems 
were obtained pre- and post-treatment. 

Parent and teacher ratings indicated that improve- 
ments in the neurofeedback group were superior to 
those of the control group. Neurofeedback was also as- 
sociated with greater reductions in parents’ ratings of 
oppositional and aggressive behavior. The results from 
this randomized controlled trial of neurofeedback con- 
firm that neurofeedback is an efficacious treatment for 
ADHD in children. 

In an ideal design, control subjects would be pro- 
vided with sham neurofeedback that was not linked 
to their actual EEG activity. If group differences were 
found with this procedure, it would be a clear indica- 
tion that the specific EEG training received by experi- 
mental subjects, rather than any type of placebo effect, 
is what caused the improvements. As mentioned above, 
there are studies currently underway that are funded by 
the NIH to meet these very strict criteria. 


LORETA Neurofeedback 


Low-resolution electromagnetic tomographic neuro- 
feedback (LNFB) was designed in 2003 by Marco Con- 
gedo. In this section we will describe the procedures 


and rationale for LNFB with data from one published 
work and a recent study relevant to ADHD. Our most 
recent work deals with executive attention and the rela- 
tionship between the anterior cingulate gyrus and dor- 
solateral prefrontal cortices. 

It is necessary to provide an operational definition 
of attention, which has, to some extent, been evasive 
since William James posited that “everyone knows what 
attention is.” In our work, we operationalized attention 
as a specific sequential cerebral directive for reduction 
of sensory responses to or from competing streams of 
exogenous and endogenous stimuli in order to facili- 
tate the encoding and subsequent storage of a stream 
or streams of interest for a potential or immediate se- 
lective or best response. This operational definition in- 
cludes those variants of attention discussed by other 
authors and researchers, including focused, selective, 
visual, auditory, and tactile variants. Attention is inher- 
ently important and necessary to the overall executive 
functioning of the individual, and disruptions in brain 
mechanisms associated with attentive processes influ- 
ence other cognitive processes and vice versa. 

LORETA is an inverse solution for estimating cor- 
tical electrical current density originating from scalp 
electrodes through the use of optimal smoothing in 
order to estimate a direct 3-D solution for the electri- 
cal activity distribution. This method and the standard- 
ized version (SLORETA) compute distributed electrical 
activity within the cerebral volume, which is discretized 
and mapped onto a dense grid array containing sources 
of electrical activity at each point in the 3-D grid. This 
methodology produces a low-error solution for electrical 
source generators and provides statistical maps model- 
ing distribution currents of brain activity utilizing real- 
istic electrode coordinates for a three-concentric-shell 
spherical head model co-registered on a standardized 
MRI atlas, which allows for a reasonable approximation 
of anatomical labeling within the neocortical volume, 
including the AC and hippocampus. LORETA is only 
one of many estimation methods utilized for potential 
source generators. However, it is the only source local- 
ization method available at no cost for research. 

The studies conducted by our lab (Cannon, Lubar, 
Congedo, Thornton, Towler, & Hutchens, 2007; Cannon 
et al., 2009) have thus far involved between 20 and 30 
training sessions for different groups and individual 
subjects. Many neurofeedback providers use 30-minute 
rounds or hour-long sessions of feedback; however, 
spatial-specific neurofeedback training maintains that 
these are not realistic session lengths; in fact, it appears 
that the longer the round the more deleterious the re- 
sults. These studies found that to be most beneficial, 
the training should be composed of four 5-minute train- 
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ing rounds with pre-session and post-session 3-minute 
eyes-closed and eyes-open baselines. LNFB has followed 
standard protocol in all studies designed to improve at- 
tentional processes by training individuals to increase 
14-18 Hz (low-beta) power activity in one of four re- 
gions of training (ROTs) (see Exhibits 29.1 and 29.2). 

Figure 29.2 shows each ROT for each of the studies 
conducted and the population of subjects. The left and 
right ACs total 7 voxels, the left prefrontal ROT contains 
3 voxels, and the right prefrontal ROT totals 5 voxels. 
In a preliminary session, the participants are instructed 
to control tongue and eye movements, eye blinks 
(EOG), and muscle activity from forehead, neck, and 
jaws (EMG). This enables the subjects to minimize the 
production of extracranial artifacts during the sessions. 
It also provides an evaluation of the subject’s ability 
to score a minimum of 10 points per minute by meet- 
ing the reward criteria for increasing current density at 
the ROT and decreasing 1-3 Hz the range in which eye 
movements occur in a linear combination of 6 frontal 
leads and decreasing 35-55 Hz the range in which most 
muscle artifacts occur in a linear combination of 6 oc- 
cipital and temporal leads. 

At the end of the preliminary session, the partici- 
pants are informed of the inhibitory and reward aspects 
of the training. Standardized thresholds are then set and 
maintained for each participant. The participants are 
provided visual and auditory feedback, and they are re- 
warded one point when they are able to simultaneously 
maintain all conditions for 0.75 seconds. The auditory 
stimulus provides both positive and negative reinforce- 
ment: an unpleasant “splat” sound when the conditions 
are not met, and a pleasant tone when they are. Simi- 
larly, the visual stimulus (e.g., a car or a spaceship driv- 
ing faster and straighter) is activated when the criteria 
are met. Alternatively, a slower car driving in the wrong 
lane or the spaceship flying slow and crooked is activated 
when the criteria are not being met. Participants can see 
the score in a small window of the game screen. 

The effects of LNFB in normal subjects in the first 
three studies showed a mean increase of approximately 
11 points in working memory and processing speed 
scores on the third edition of the Wechsler Adult Intel- 
ligence Scale. These increases were significant, leading 
to the conclusion that LNFB positively influenced these 
two cognitive-behavioral processes. 

LORETA neurofeedback training is difficult. How- 
ever, the subjects do appear to be able to learn to regu- 
late or increase low beta power in the anterior cingulate 
and associated cortical regions. We will discuss learn- 
ing curves in normal subjects, followed by preliminary 
results for monozygotic twins concordant for ADHD 
(inattentive type). The second study we conducted 
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Standard Linked-Ears 
Reference EEG 


Regions of Training 
Across Studies 
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Study 2 Normal College -3, 29,31 Left BA 8, middle frontal gyrus, 
Students frontal lobe. 
Study 3 Normal College -3, 29,31 Left BA 32, anterior cingulate, 
Students -38, 31,43 Left limbic lobe. 
-39, 24, 43 Right BA 8, middle frontal gyrus, 
frontal lobe. 
BA 8, middle frontal gyrus, 
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Study 4 Case study Recovering | 4,29,31 Right BA 32, anterior cingulate, 
substance abuser limbic lobe. 
Study 5 Monozygotic Twins -3, 29,31 Left BA 32, anterior cingulate, 
concordant for ADD limbic lobe. 


Figure 29.2 Regions of training utilized in studies. 


involved eight normal participants. Figure 29.3 shows 
the learning curve over 33 sessions of LORETA neuro- 
feedback training; this trend is significant. The more in- 
teresting results were the significant learning effects of 
training the AC in the right and left prefrontal cortices 
and right somatosensory area (BA 40). 

Attention deficit disorders are probably the most 
researched of the DSM-IV disorders, and there is sub- 
stantial research demonstrating the positive results of 
neurofeedback as an alternative to pharmacological 
treatments. We recently utilized LORETA neurofeedback 
in monozygotic twins concordant for ADHD with mainly 
inattentive features. The subjects were two 24-year-old 
males diagnosed at age 12. Neither of the subjects had 
been on medications since age 14. It is possible to ex- 
amine the effects of LNFB in numerous cortical regions 
and to gather information about the function of both 
region and frequency in the brain during this training. 
We will briefly discuss some of the results of this train- 
ing in these two subjects. 

We followed the standardized protocol used for all 
subjects for reward and inhibit criteria. Twin 1 com- 
pleted 30 sessions, and Twin 2 ceased after 15 sessions. 
The limitation to this work is that we did not take pre- 
and post-treatment psychometric measures; however, 
this work was more concerned with neurophysiology 
and frequency-specific interactions between cortical re- 
gions. Figure 29.4 shows the learning curves for these 
subjects over training sessions. 
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Of particular interest is the learning effect in the 
AC without the interactions shown in controls; the cog- 
nitive division of the AC in these subjects shows lim- 
ited effects in other regions of the cortex—specifically 
subgenual regions of AC and orbitofrontal cortex and 
left parietal regions. Figure 29.5 shows the comparisons 
for the training rounds between these twin subjects 
and normal controls. The results are similar to those 
of Bush, discussed earlier in the chapter. The regions 
of maximal increase are the bilateral insular cortices— 
with the higher increase occurring in the left insula and 
increases in the subgenual and posterior cingulate. We 
plan to continue this line of research in several disor- 
ders, including ADHD, substance use disorders, depres- 
sion, anxiety, pain, and dementia. 

LORETA neurofeedback offers some additional 
benefits compared to traditional neurofeedback meth- 
ods in that it is possible to influence regions in the 
cortex not typically accessible from topographical EEG 
training alone. It also provides detailed information 
about frequency and functional interactions that can 
enhance our knowledge base. Most importantly, it re- 
veals important information about neural pathways 
relative to both normal processes and pathology. No 
longer are we constrained to developing research stud- 
ies to show that neurofeedback is effective. LORETA 
neurofeedback is one example of how we are using 
new technologies to better classify and predict what 
works for whom. 
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Figure 29.3 Group increase of 14-18 Hz for training in the dorsal left AC. 
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Figure 29.4 Learning curves for current density at the region of training (dorsal left AC). 
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Figure 29.5 ADHD twins 14-18 Hz compared to 8 normal controls. 


CONCLUSIONS 


There are considerable challenges to neurofeedback 
that must be met in order to appease its critics. First, 
we must develop more rigorous methods for conduct- 
ing research that controls for the demand character- 
istics of studies, specifically, pre- and post-treatment 
measures, diagnostic groups, rating scales, and proto- 
cols for the neurofeedback procedures. These types of 
studies are often difficult and require a great deal of 
time and financial support, which is slowly becoming 
available and hopefully will increase as the field pro- 
gresses. 

It seems inevitable that as the research and technol- 
ogy continue to improve, neurofeedback will be widely 
recognized as a valuable tool for improving human well- 
being. Our hope is that readers now have a better ap- 
preciation for the power of the human brain to change 
itself through the use of modern computer technology. 
We also hope to broaden awareness of this underuti- 
lized tool. It is only through continuing research, educa- 
tion, and increased awareness that research-supported 
treatments can be made available to those whom would 
otherwise remain untreated. 


FOR ADDITIONAL TRAINING 
AND EDUCATION ON NEUROFEEDBACK 


The International Society for Neurofeedback and Re- 
search Web site (http://www.ISNR.org) maintains a list 
of the most relevant neurofeedback papers published 
in peer-reviewed journals. There have been hundreds 
of papers published, including multiple controlled stud- 
ies on ADHD alone. The comprehensive neurofeed- 
back bibliography on the Web site lists them in topical 
groups. For certification information, visit http://www. 
BCIA.org. 
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The last few decades have witnessed a rapid growth 
of novel ways to treat psychiatric illnesses. It is now 
possible to stimulate the cortical and subcortical struc- 
tures of the brain directly through electric stimulation 
and thus modulate mood, behavior, and higher cortical 
functions. Of course, brain stimulation is not new to the 
field of mental health. Electroconvulsive therapy has 
been an effective treatment tool in psychiatry for nearly 
70 years. In fact, Hippocrates noticed two millennia 
ago that insane patients showed decreased symptoms 
after having seizures by malaria. Though Paracelsus in- 
duced seizures by camphor, the use of therapeutic sei- 
zures was first introduced by Manfred Sakel in 1927. 
Chemical stimulation of the brain gave way to direct 
electrical stimulation of the brain through electrocon- 
vulsive therapy (ECT). This in turn has been followed 
up by transcranial magnetic stimulation (TMS), which 
involves the use of strong magnetic fields to generate 
electrical current in the brain, according to Maxwell’s 
laws of electromagnetism. Other techniques of brain 
stimulation include vagal nerve stimulation, deep brain 
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stimulation, and magnetic seizure therapy. This chapter 
will provide an overview of these techniques and their 
clinical applications. 


ELECTROCONVULSIVE THERAPY 


At the beginning of 20th century, there was a greater en- 
thusiasm for understanding the physical causes of men- 
tal illness. In this context it was noted (erroneously) that 
epilepsy and psychosis have an inverse relationship. In 
1930, Sakel used newly discovered insulin to induce 
coma in patients with schizophrenia. This was followed 
up by von Meduna, who used camphor and many other 
substances to induce so-called chemical seizures. In 
1937, two Italian physicians, Ugo Cerletti and Lucio Bini, 
used electricity for the first time to induce seizures in a 
homeless individual with schizophrenia, who showed 
dramatic improvement. Significant improvements in 
the technique of ECT have been made since then, in- 
cluding the use of synthetic muscle relaxants such as 
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succinylcholine, anesthesia for patients with short-acting 
agents, pre-oxygenation of the brain, electroencephalo- 
gram (EEG) seizure monitoring, and better devices that 
use sine waves. 

ECT has been sufficiently refined so that it is a safe 
and effective procedure. However, it continues to be 
underutilized. The popularity of ECT has steadily de- 
clined since 1970 due to various misconceptions and 
myths about ECT and its effects on the brain. This has 
been fueled by widespread inflammatory misinforma- 
tion about ECT in the popular media—for example, 
the 1962 novel written by Ken Kesey entitled One Flew 
Over the Cuckoo’s Nest, which was later made into a 
very successful movie. Despite the bad publicity, ECT 
remains one of the most effective treatments for severe, 
life-threatening depression, refractory psychosis, and 
mania. ECT is gradually regaining the recognition and 
respect it deserves. 


Electrophysiological Principles 


The basic principle that governs ECT is Ohm’s law, 
which states that the electric current is directly propor- 
tional to the voltage across two points and inversely 
proportional to the resistance. Dosage of electricity used 
in ECT is very small, typically only about 100-500 mil- 
licoulombs. While the brain has very low electrical re- 
sistance, the skull has very high electrical impedance. 
About 20% of the current used actually gets into the 
brain and causes seizures by the propagation of action 
potentials by causing neuronal depolarization. 

Positron emission tomography (PET) studies have 
shown that during the ECT procedure, there is an in- 
crease in the permeability of the blood-brain barrier 
and brain metabolism. This is followed by a decrease 
in blood flow and metabolism, especially in the frontal 
lobes. Studies show that metabolic changes are corre- 
lated with clinical response of ECT. 


ECT Procedure and Technique 


ECT is usually performed 2-3 times a week under gen- 
eral anesthesia. It can be given with unilateral or bilat- 
eral electrode placement. Though bilateral placement 
is associated with superior clinical response, unilateral 
placement may have fewer cognitive effects. Length of 
treatment is governed by clinical response, and most 
patients require between 8 and 12 ECT treatments. 
Seizure during ECT is monitored by EEG tracing. 
For an effective response, a seizure should continue for 
about 30-60 seconds. Seizure threshold varies widely 
across individuals, so it is important to measure the sei- 
zure threshold and titrate the dose accordingly. Most 


physicians use 2.5 times the dose of seizure threshold 
for unilateral electrode placement. 

Although there are no absolute contraindications to 
ECT, and mortality secondary to ECT is comparable to 
that of anesthesia induction, use of ECT requires care- 
ful evaluation and attention to the details of informed 
consent issues. Relative contraindications include pres- 
ence of a space-occupying lesion, recent cerebral hem- 
orrhage or stroke, severe cardiopulmonary disease, and 
unstable vascular aneurysms. 


Indications for ECT 


ECT remains the treatment of choice for severe, debilitat- 
ing, life-threatening depression, especially when it is asso- 
ciated with psychotic symptoms; in such circumstances, 
ECT can be considered the first line of treatment. Other 
indications include bipolar disorder, both the manic and 
depressed phases, and acute schizophrenia (catatonic 
or disorganized forms show greater response). ECT can 
also be effective for treating obsessive-compulsive disor- 
ders, delirium, neuroleptic malignant syndrome, tardive 
dyskinesia, and chronic pain syndromes. Contrary to the 
common belief, ECT is safe and effective during preg- 
nancy and actually has fewer harmful fetal effects than 
commonly used psychiatric medications. 


Adverse Effects of ECT 


ECT is misleadingly associated with permanent brain 
damage in common folklore and negative propaganda. 
However, this topic has been extensively reviewed and 
there is no evidence that ECT causes any brain damage. 
In fact, there is no evidence even from animal studies 
that ECT without anesthesia and at a frequency and 
dose higher than those used in clinical practice causes 
any neuropathological changes (Weiner, 1984). 

Memory impairment is by far the worst adverse ef- 
fect associated with ECT. For most patients this memory 
loss is limited to short-term retrograde and anterograde 
amnesia, which can stretch back or into the future for 
a few hours to a few days. Such amnesia is usually not 
very troublesome; however, ECT can be associated with 
permanent loss of memory of personal events such as 
important dates in one’s life. Some patients complain of 
holes in their memory going back several years or even 
decades after ECT. In some patients, ECT is associated 
with permanent long-term anterograde amnesia. 


Efficacy for Depression 


In a systematic review, Gabor and Laszlo (2005) found 
ECT treatment to be significantly more effective in the 
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treatment of depression than simulated ECT (9 studies, 
321 patients) or antidepressant drug treatment (14 stud- 
ies, 1,081 patients). 

Kho, van Vreeswijk, Simpson, and Zwinderman 
(2003) carried out a meta-analysis comparing ECT with 
medications and simulated ECT in the treatment of 
depression. They identified 15 controlled trials. Over- 
all, ECT was shown to be superior to medication and 
simulated ECT. Some evidence was found that psycho- 
sis predicted better response to ECT. The funnel plot 
showed the absence of publication bias. There was no 
exaggeration of effect size in the lower-quality trials. No 
evidence was found for superior speed of action of ECT 
or for a difference in efficacy between sine-wave and 
brief-pulse stimulation. 

The UK ECT Review Group (2003) also carried out 
a large meta-analysis and included observational stud- 
ies with randomized controlled trials (RTCs). They 
found that real ECT was significantly more effec- 
tive than simulated ECT (6 trials; 256 patients; stan- 
dardized effect size [SES] = —0.91; 95% CI: —1.27, 
—0.54). Treatment with ECT was significantly more ef- 
fective than pharmacotherapy (18 trials; 1,144 partici- 
pants; SES = —0.80; 95% CI: —1.29, —0.29). Bilateral 
ECT was more effective than unipolar ECT (22 tri- 
als; 1,408 participants; SES = —0.32; 95% CI: —0.46, 
—0.19). 


Efficacy in Schizophrenia 


Results for ECT treatment in schizophrenia are less clear 
than in depression. Overall the results are mixed. In a 
large meta-analysis done by the Cochrane schizophre- 
nia group, Tharyan and Adams (2005) found that ECT 
combined with treatment with antipsychotic drugs may 
be considered an option for schizophrenia, particularly 
when there is a limited response to medications (treat- 
ment resistance) or when rapid global improvement and 
reduction of symptoms are desired. They included 26 
randomized trials in their study. When ECT was com- 
pared with placebo or sham ECT, the ECT group clearly 
fared better (n = 392, 10 RCTs; (Risk Ratio) RR = 0.76; 
random (Confidence Interval) CI: 0.59, 0.98; (Number 
Needed to Treat) NNT = 6; CI: 4, 12). There was a 
suggestion that ECT resulted in fewer relapses in the 
short term than sham ECT (n = 47; 2 RCTs; RR fixed = 
0.26; CI: 0.03, 2.2), and a greater likelihood of discharge 
from hospital treatment earlier than those treated with 
sham ECT (n = 495; 14 RCTs; RR fixed = 0.71; CI: 0.33, 
1.52). However, there was no evidence that this early 
advantage for ECT is maintained over the medium to 
long term. 


Efficacy in Bipolar Disorder 


ECT is generally considered an effective treatment for 
refractory mania and bipolar mixed states. However, in 
a review of ECT for the treatment of mixed states, Val- 
enti et al. (2008) could only find three randomized tri- 
als. They concluded that ECT is an effective, safe, and 
probably underutilized treatment of mixed states. 

Sienaert and Peuskens (2006) reported a case se- 
ries of six patients with mania that was refractory to 
antipsychotic and mood-stabilizing medications. All the 
patients responded regardless of whether or not they 
had any symptoms of psychosis. 


Conclusion 


ECT is a safe and effective treatment. It is significantly 
underutilized in the United States. Despite commonly 
held beliefs, there is no evidence that it causes perma- 
nent brain damage. It can be associated with memory 
impairment; however, given the significant morbidity 
and mortality of severe depression, these adverse ef- 
fects might outweigh the overall benefits of ECT. 


VAGAL NERVE STIMULATION 


As its name indicates, vagal nerve stimulation (VNS) 
is the modulation of higher cortical functions through 
electrical stimulation of the afferent vagus nerve. Af- 
ferent connections of vagus nerve to various areas of 
the cortex and limbic system through nucleus tractus 
solitarius are well known from anatomical studies. This, 
along with the relatively easy surgical access of the 
vagus nerve through the neck, stimulated interest in the 
possibility of electrically stimulating the vagus nerve to 
understand the impact on limbic and cortical functions. 

As early as 1938, Bailey and Bremer reported that 
VNS in a cat elicited synchronized activity in the or- 
bital cortex. In 1949, MacLean (1990) stimulated the 
vagus nerve and recorded electroencephalograms from 
the cortical surface of anesthetized monkeys and found 
inconsistent slow waves generated from the lateral fron- 
tal cortex. Dell and Olson (1951) found that VNS evoked 
a slow-wave response in the anterior rhinal sulcus and 
amygdala of awake cats with high cervical spinal sec- 
tion. Finally, Zabara (1985) demonstrated the anticon- 
vulsant action of VNS in experimental seizures in dogs. 
Penry and Dean (1990) and others (Rutecki, 1990) used 
VNS with the first human implant for the treatment of 
epilepsy in 1988. 

In 1997, the U.S. Food and Drug Administration 
approved the use of VNS as an adjunctive therapy for 
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partial-onset epilepsy. In 2005, the FDA approved the 
use of VNS for refractory depression. 


Rationale for Use in Depression 


Vagal verve stimulation was initially used for treat- 
ment of epilepsy. Several anticonvulsant medications, 
including carbamazepine, lamotrigine, and valproate, 
are used as mood stabilizers and/or antidepressants in 
bipolar disorder. Conversely, ECT also has anticonvul- 
sant properties. Neuroimaging studies in epileptic and 
depressed patients have provided evidence that VNS 
alters activity in the thalamus and cortex, including 
the ventromedial prefrontal and orbital cortices (Chae, 
Nahas, Lomarev, Denslow, Lorberbaum, Bohning, & 
George, 2003). These regions are thought to be impor- 
tant in mood regulation (Drevets, Bogers, & Raichle, 
2002). Similarly, neurochemical studies in animals 
and humans revealed that VNS modifies concentra- 
tions of monoamines in the central nervous system 
(the transmission of serotonin, norepinephrine, GABA 
and glutamate, and neurotransmitters associated with 
the pathophysiology of depression; Dorr & Debonnel, 
2006). All these findings paved the way for use of VNS 
for refractory depression. 


Techniques for Application 


VNS is a surgical procedure that can be done on an 
outpatient basis. It is carried out by a neurosurgeon or 
a vascular surgeon and can be compared with cardiac 
pacemaker implantation. The procedure involves the 
placement of a subcutaneous pulse generator in the 
chest wall. The electrodes are placed over the left vagus 
nerve through an incision in the neck. The leads con- 
necting the generator and electrodes are tunneled under 
the skin. The whole procedure takes about 2 hours. 

The pulse generator can be programmed externally 
with respect to current amplitude, pulse width, fre- 
quency, and inter-train interval. In addition, the patient 
is given a magnet that is used to stop the generator tem- 
porarily when it is placed over the generator. 


Efficacy for Depression 


During the clinical trials of VNS for epilepsy, several in- 
vestigators noted mood improvements in their patients 
(Ben-Menachem et al., 1994; Handforth et al., 1998). 
Although decreased seizure frequency likely accounted 
for some of these improvements, the benefits went be- 
yond those attributable to improved seizure control. For 
example, some patients with minimal or no improve- 


ment in seizure frequency reported substantial improve- 
ments in mood. 

Subsequently, a prospective study of patients with 
epilepsy showed a trend toward mood improvements, 
based on the Cornell Dysthymia Rating Scale (Harden, 
Pulver, Nikolov, Halper, & Labar, 1999). Since that time 
there have been a number of open naturalistic studies 
that used VNS as an add-on treatment for refractory de- 
pression and demonstrated some benefit. 

Daban (2007) carried out a systematic review and 
found 98 references in the literature to VNS use for 
treatment-resistant depression. However, they only in- 
cluded 18 studies in their review because of quality and 
methodology issues. Out of these, 6 were short dura- 
tion (10 weeks) and 12 were of longer duration (11-24 
months). Overall the results from most of these studies 
noted a positive trend for the use of VNS for depression; 
however, in the absence of randomized trials, no firm 
conclusions can be drawn. 

So far only one double-blind study has been used for 
commercial registration of VNS (Rush, Sacheim, et al., 
2005). This was a 10-week study that compared active 
and sham VNS in a group of treatment-resistant de- 
pressed patients (n = 222, active = 112, sham = 110). 
There were no differences between the primary outcome 
scores on the Hamilton Rating Scale for Depression 
(HRSD) at 10 weeks (reduction: active = 15.2%, sham = 
10%, p = 0.25). However, there was significant differ- 
ence in the secondary outcome measure, the Inventory 
of Depressive Symptomatology-Self-Report (p = .032). 

In a large multicenter trial, George et al. (2005) 
found a sustained response with VNS for treatment-re- 
sistant depression. They found that the average change 
after 12 months in the group that received add-on VNS 
was much higher (—8.2 + 9.1) than in the control group 
(—4.9 + 7.8; p = 0.006). There was a doubling of ben- 
efit between 3 and 12 months, suggesting progressive 
benefits. 

Overall it appears that although only a minority of 
treatment-resistant depression patients respond to VNS, 
there is a good possibility that the effect will be ro- 
bust and persistent in responders (Fitzgerald & Daska- 
lakis, 2008). This is supported by the pivotal studies 
done for commercial registration by the manufacturer 
(Cyberonics). In both of these studies, there was sig- 
nificant increase in response/remission when patients 
were examined 9 months after the implantation (Rush, 
Sackheim, et al., 2005). Subsequently long-term clinical 
outcome for these patients was compared in a compan- 
ion economic study. Across a variety of clinical mea- 
sures, there was a substantial difference in long-term 
clinical outcomes favoring the VNS group. 
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Adverse Effects 


The most common side effects of VNS include voice al- 
teration, coughing, neck pain, and dyspnea (Marangell, 
Rush, & George, 2002). Tolerance to these side effects 
develops rapidly, and frequency of these effects de- 
creases considerably in the long-term treatment. More- 
over, the use of an on-demand magnet gives the patient 
acute control of side effects by allowing him or her to 
temporarily discontinue the stimulation. 

Though to the onset of mania is a concern in the 
VNS, only three studies have evaluated this. In the study 
by Rush et al. (2005), three patients met the DSM-IV 
criteria for mania while receiving VNS. In the case of 
one of these patients, the stimulation was stopped dur- 
ing the episode. In two of the studies, no significant 
changes regarding manic symptoms were seen. 

The side effects reported in long-term studies are 
generally the same as those reported in short-term stud- 
ies. They are typically mild and restricted to the time of 
the stimulation. There is no evidence the VNS causes 
adverse cognitive effects. 


TRANSCRANIAL MAGNETIC 
STIMULATION 


The principle of inductive brain stimulation with eddy 
currents has been noted since the 19th century. Mag- 
netic stimulation was first used to elicit behavioral 
changes by d’Arsonval at the end of 19th century. He 
elicited phosphenes (perception of light flickers by stim- 
ulation of the occipital cortex); however, he was limited 
by his equipment, which only allowed for production of 
low-intensity magnetic fields. It was not until 1985 that 
Barker and his colleagues in Sheffield, in the United 
Kingdom, developed a device capable of inducing 
magnetic fields strong enough to depolarize the motor 
cortex. He proposed the use of transcranial magnetic 
stimulation for clinical purposes. Initially it was used 
for various neuromuscular disorders and brain mapping 
by neurologists. The observed behavioral effects during 
these trials suggested that it might have an antidepres- 
sant effect. This led to the first clinical trials of TMS for 
depression in Europe with a round coil device in the 
early 1990s. Two open studies with round coils were car- 
ried out to deliver TMS therapy over the vertex to treat 
depression; however, the antidepressant effect was not 
robust (Grisaru, Yarovslavsky, Abarbanel, Lamberg, & 
Belmaker, 1994). George and Wasserman (1994) sug- 
gested that the prefrontal and limbic regions were more 


important for mood regulation than the brain regions 
near the vertex. This was supported by the fact that 
ECT works only when applied over the prefrontal re- 
gions. Thus the first open trial of prefrontal TMS therapy 
for depression was performed in 1995. Since that time, 
multiple clinical trials have supported the use of TMS 
for depression and some other psychiatric disorders. 


Physical Principles Behind TMS 


Two physical principles form the basis of TMS. The 
first is Ampere’s law, which relates the integrated mag- 
netic field around a closed loop to the electric current 
passing through the loop. The second is Faraday’s law 
of magnetic induction, which states that the induced 
electromotive force in any closed circuit is equal to the 
rate of change of the magnetic flux through the cir- 
cuit. These two principles are employed sequentially 
during the TMS procedure. First an alternating current 
is passed through an insulated metal coil around the 
skull. Typically the electrical energy stored in a capaci- 
tor is discharged into the coil with a peak current of 
about 3,000 amps. This generates a magnetic field per- 
pendicular to the flow of the current in the coil. This 
rapidly changing magnetic field (typically ~12-15kT/s) 
penetrates the scalp and induces a weak electric field 
within the brain over a localized region near the cor- 
tical surface. The strength of the induced current de- 
pends on the rate of change of the magnetic field. The 
stimulators and coils currently in use are thought to 
activate neurons at a depth of 1.5-2 cm beneath the 
scalp (Epstein, Figiel, & McDonald, 1990). This creates 
a localized area of depolarization and induces current 
flow in a localized brain loop. Though direct effects 
of TMS are localized to the cortex, distal brain areas 
can be affected trans-synaptically, as evidenced by PET 
studies on subcortical areas (Kimbrell et al., 1999). 


Techniques of Stimulation 


The number of electrical pulses that can be delivered 
during TMS is limited by the charging rate of the ca- 
pacitors that store the electrical charge. Initially single 
pulse magnetic stimulators that could only produce 
electrical pulses every few seconds were used. This 
was called single-pulse TMS. However, now stimula- 
tors using multiple capacitors can generate pulses up to 
60 Hz. Thus repeated TMS (rTMS) has become the stan- 
dard in clinical research. rTMS, as opposed to single- 
pulse TMS, can increase or decrease the excitability of 
cortico-spinal or cortico-cortical pathways, depending 
on the intensity of stimulation, coil orientation, and 
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frequency of stimulation. The mechanism of these ef- 
fects is not clear, although it is widely believed to reflect 
changes in synaptic efficacy akin to long-term potentia- 
tion and long-term depression (Fitzgerald, Huntsman, & 
Gunewardene, 2006). TMS at 1 Hz is referred to as low- 
frequency TMS and is associated with a reduction in the 
local brain activity (Chen & Seitz, 2001) 

Various types of coils such as round coils, figure- 
eight coils, and H-shaped coils, are currently used for 
TMS. The relative merits of these coils are unclear and 
depend on the manufactures. 

A commonly used rule during TMS procedure is 
“the rule of five.” It is used to identify the left dorso- 
lateral cortex, which is the main site of stimulation for 
TMS. First the area of the scalp overlying the motor 
cortex is identified through demonstration of the motor 
evoked potential (MEP). This is identified by the con- 
traction of the thumb muscle (abductor pollicis brevis) 
when the TMS coil is applied over it. Then the TMS 
coil is advanced by 5 cm in the parasagittal plane and 
is placed over the left dorsolateral prefrontal cortex 
(LDLPC). This description is not exact but gives a very 
good approximation of the method. 


Mechanism of Action 


TMS directly stimulates only a small region in the cor- 
tex and does not produce direct electrical stimulation in 
more distal brain regions. Due to the cortex’s massive 
interconnections and redundant cortical-subcortical 
loops, TMS is thought to affect the limbic system, 
which probably explains the mood changes secondary 
to TMS. 

TMS has been combed with functional neuroimag- 
ing such as PET and fMRI in order to investigate this 
hypothesis. Strafella, Paus, Barrett, and Dagher (2001) 
used PET to show that prefrontal cortex TMS causes 
dopamine release in the caudate nucleus and has re- 
ciprocal activity with the anterior cingulate gyrus. TMS 
therapy in the lateral prefrontal cortex has been shown 
to cause changes in the anterior cingulate gyrus and 
other limbic regions in depressed patients (Schule et al., 
2003). Similarly Teneback et al. (1999) have shown that 
left prefrontal TMS therapy produces immediate blood- 
flow increases in the orbitofrontal cortex, hippocampus, 
and left prefrontal cortex. 

Blood-flow changes in prefrontal and paralimbic 
areas have been associated with improvement in depres- 
sive symptoms (Catafau, 2001). Overall brain-imaging 
studies seem to indicate that TMS has effects in impor- 
tant subcortical limbic regions, which are involved in 
mood and anxiety regulation. 


Cellular mechanisms involved in long-term potenti- 
ation and long-term depression have been postulated to 
be the underlying mechanism for rTMS (Wang, 1996), 
as these mechanisms mediate the long-term changes 
that outlast the duration of stimulus. 

Similarly, animal studies in monkey and rodent 
models have reported antidepressant-like behavioral and 
neurochemical effects secondary to TMS. Reduction in 
immobility time in the Porsolt forced swimming test (the 
most commonly used test for assessment of depression 
in animal models) has been demonstrated by application 
of rTMS in animal models (Belamker & Grisaru, 1998), 
Significant up regulation of beta adrenergic receptors in 
the frontal cortex has been reported as well Ben-Shachar, 
D., Gazawi, H., Riboyad-Levin, J., & Klein, E. (1997). 


Effect in Depression 


Over 40 controlled trials have compared TMS with sham 
TMS in the treatment of depression. A greater number 
of open trials have also been conducted. Sample sizes in 
these trials are small, typically 5-10 patients. Burt et al. 
(2002) carried out a meta-analysis of sham and other 
controlled trials with TMS. They included 23 studies 
and found that combined effect size (Cohen’s D) was 
0.67, indicating a moderately high effect size. However, 
the magnitude of the therapeutic effects was less clear. 
For example, the average percentage change in HRSD 
scores in all the studies was 23.8%, as opposed to the 
average change in HRSD scores for ECT, which can ap- 
proach 70% (Sackheim, 2000) 

Avery et al. (1999) randomized 68 patients with 
treatment-resistant depression to 15 sessions of active 
or sham rTMS. They reported statistically significant 
differences between active and sham treatments on 
the HRSD. The response rate of the active group was 
30.6%, compared with 6.1% for the sham group. 

O’Reardon et al. (2007) carried out a large double- 
blind trial of TMS and sham TMS across 22 sites in the 
United States, Canada, and Australia. This trial used a 
dose of stimulation much greater than that utilized in 
previous research in regard to both the intensity (120% 
of the resting motor threshold) and number of stimuli 
applied per day (75 trains). In this trial, 301 medication- 
free patients with major depression who had not ben- 
efited from prior treatment were randomized to active 
(n = 155) or sham TMS (n = 146) conditions. 

These patients were initially randomized to an acute 
treatment protocol that could extend for up to 6 weeks 
with a 3-week rTMS taper period. The active group 
achieved a significantly greater reduction in depression 
than the sham group at 4 and 6 weeks on most of the 
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rating scales used in the study, although not in the pri- 
mary outcome variable—the HDRS. This study showed 
substantial progressive improvement in the active treat- 
ment group over the entire 6 weeks of the study. 

Overall, a number of randomized clinical trials and 
at least three misanalysis studies support the claim that 
active TMS is superior to sham TMS in patients with 
refractory depression (Burt, Lisanby, & Sackheim, 2002; 
Holtzheimer, Russo, & Avery, 2001; Martin, Barbanoj, & 
Schlaepfer, 2002; McNamara, Ray, Arthurs, & Boniface, 
2001). However, it has to be pointed out that not all 
studies show a superior response to TMS. At least three 
randomized trials failed to demonstrate a difference in 
response between active and sham TMS (Herwig et al., 
2007; Loo, Mitchell, Sachdev, McDarmont, Parker, & 
Gandevia, 1999; Mogg et al., 2007). 


Comparison with ECT 


Though it was always hoped that TMS would be a be- 
nign version of ECT with all the clinical benefits and few 
side effects, the results so far have been mixed. Overall, 
TMS appears to be as effective as ECT in non-psychotic 
depression; however, ECT appears to be far superior in 
severe and psychotic depression. To date, there have 
been five clinical trials with head-to-head comparison 
of ECT and TMS. In the most recent trial, Eranti et al. 
(2007) randomized 46 patients to either a fixed 15-day 
course of left-sided rTMS or a course of ECT that was 
flexible in duration and mode of administration (uni- or 
bilateral). At the end of the acute treatment there was a 
significant treatment advantage for the ECT group com- 
pared with the rTMS group. Notably, the mean age of 
patients in this study was older than 60. 


TMS Use in Schizophrenia 


TMS has been proposed as a treatment for refractory au- 
ditory hallucinations. Various studies have utilized con- 
tinuous 1-Hz TMS over the temporoparietal cortex to 
inhibit auditory hallucinations. Aleman, Sommer, and 
Kahn (2007) carried out a meta-analysis of these stud- 
ies. They included 10 studies (N = 212). They found an 
effect size of 0.76 (95% CI: 0.36, 1.17). This seems to 
be a fairly robust effect; however, larger controlled trials 
are needed before definite conclusions can be drawn. 


TMS Use in Pain and Migraine 


Anti-nocioceptive effects have been reported with TMS 
therapy with both motor cortex and prefrontal cortex 
stimulation. Many open studies suggest improvement 


in chronic pain with TMS (Lefaucheur, Drouot, Menard- 
Lefaucheur, & Zerah, 2004). Defrin, Grunhaus, and 
Zamir (2007) reported on a double-blind controlled trial 
in patients (n = 12) with central pain after spinal cord 
injury. They found that although the TMS and sham 
groups had equal initial improvement in pain, only 
the TMS group showed a significant increase in pain 
threshold. 

Brockardt et al. (2006) report on a controlled trial 
studying the effects of TMS on pain after bariatric sur- 
gery (n = 20). They found that with active TMS, there 
was a 40% reduction in the use of opioids in the first 
48 hours after the surgery. 

Individuals with migraine have been shown to have 
decreased phosphene threshold compared to controls 
during the TMS procedure. This led to the use of in- 
hibitory TMS for migraines. There have been multiple 
reports of improvement in open studies. Khedr, Ahmed, 
and Mohamed (2006) et al. reported on a controlled 
trial (n = 50) in which TMS use was significantly more 
effective than the control (69% vs. 48%). 


Safety and Adverse Effects 


The biggest safety concern for TMS use is the induc- 
tion of seizures. Eight seizure episodes have been re- 
ported with use of rTMS, all of which were self-limiting 
and none of which resulted in lasting physical sequelae 
(Wasserman, 2000). 

Muscles and nerves near the TMS coil are activated 
and can result in muscle tension and headache in sus- 
ceptible individuals, though it is rarely a problem in 
reality. Exposure to repetitive high-pitched sounds from 
the TMS coil can produce hearing deficits, and individ- 
uals undergoing therapy wear ear plugs. Other poten- 
tial adverse effects include cognitive disruption, scalp 
burns, and possible carcinogenic effects of prolonged 
exposure to magnetic fields. 

TMS should be avoided by patients with cardiac 
conditions, especially individuals with pacemakers, 
women who are pregnant, and children. Presence of 
metal anywhere in the head is a contraindication, as it 
can be moved or heated by the TMS. 

There has been a report of two cases of altered 
visual function (one improved, one worsened) in two 
patients receiving left prefrontal rTMS (1 and 5 Hz) in 
depression trials. Both patients had some form of base- 
line visual change and the TMS-induced effects resolved 
over days or weeks (Marcolin, Souza Filho, Teixeira, & 
Fregni, 2006). Finally, TMS can be associated with 
mania or hypomania. At least 13 such cases have been 
documented; most of these occurred in patients with 
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bipolar disorder (Xia, Gajawani, Muzina, Kemp, Gao, 
Ganocy, & Calabrese, 2007). 


FDA Approval 


After 3 years of review, FDA finally approved the TMS 
machine by the manufacturer Neoronetics for the treat- 
ment of major depressive disorder in adult patients 
who have failed to achieve satisfactory improvement 
from one prior antidepressant medication at or above 
the minimal effective dose. However, the availability of 
TMS is currently quite limited, and at the time of this 
writing, only a handful of clinical centers carry out this 
procedure. 


CONCLUSIONS 


Brain stimulation is an effective treatment modality that 
is still underutilized. Research on various forms of brain 
stimulation techniques is rapidly progressing. However, 
there still is a great need to improve awareness of these 
effective treatments both in the consumer and psychiatric 
provider sectors. ECT should be considered an alterna- 
tive treatment option early on in severe life-threatening 
depression rather than a last resort. Similarly, both TMS 
and VNS should be presented to patients as an alterna- 
tive if depression is not responding to adequate trials of 
medication and psychotherapy. Unfortunately, expertise 
in the administration of brain stimulation treatment is 
still limited. However, there are various ways to find 
facilities that administer these treatments. Professional 
associations such as the American Psychiatric Associa- 
tion (http://www.psych.org) and the Association for 
Convulsive Therapy (http://www.act-ect.org) can be 
useful sources of information and a referral base for lo- 
cating practitioners in a specified area. The Association 
of Convulsive Therapy publishes the Journal of ECT, 
which is an excellent source of information on areas of 
interest in the field of brain stimulation. 
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This chapter presents an integrative, conceptually 
based, and field-tested assessment and intervention 
protocol. It emanates, in part, from the high-risk model 
of threat perception (HRMTP; see chapter 9) and mul- 
tiple longitudinal ecological investigations of person- 
ality, behavioral, and psychophysiological measures 
and their relationship to performance (Wickramasek- 
era, 1988; Carlstedt, 2001b, 2004, 2007, 2008). It has 
evolved into a multi-procedural clinical approach the 
goal of which is to better illuminate mind-body dynam- 
ics at the intraindividual level. It is marked by a hierar- 
chical diagnostic process that relies heavily on in-vivo, 
ecologically obtained, longitudinal, and repeated mea- 
sures; data; and analyses to guide assessment and the 
selection and evaluation of interventions. 

In contrast to clinical trials, upon which most prac- 
tice approaches are based (group findings), the pre- 
sented protocol (Carlstedt Protocol-Clinical; CP-C) is 
highly individualized and can be viewed as a clinical 
trial involving a single patient who serves as his or her 
own control not only to arrive at a diagnosis but, more 
importantly, to gain objective insight into actual under- 
lying neuropsychophysiological processes and responses 
as they occur, to better justify or confirm a diagnosis 
that may have been based on limited information. 


Integrative Multimodal 
Assessment and 
Intervention: A 

Clinical Protocol 


Roland A. Carlstedt 


The use of procedural and methodological layers 
of increasing evidentiary value to reduce false-positive 
and negative test results, as well as determine the ef- 
ficacy of an intervention, is central to the protocol. This 
latter pursuit is enhanced through an extensive pre- and 
post-intervention design that analyzes treatment proce- 
dures and modalities beyond the cursory.’ 


INTEGRATIVE DIAGNOSIS: 
PATIENT-CLIENT EVALUATION 


Assessment of HRMTP Primary 
Higher-Order Subject Variables 


The first step of the CP-C involves determining a pa- 
tient’s constellation of HRMTP-PHO subject variables 


1. “The cursory” would be having a weekly psychotherapy ses- 
sion with an anxiety patient but failing to ever consider and monitor 
autonomic nervous system measures that are manifested during panic 
attacks, let alone assessing changes in autonomic nervous system re- 
sponses as a function of an intervention. A cursory approach assumes 
that a diagnosis is correct and an intervention is working; an integra- 
tive evidence-based approach attempts to document, verify, confirm, 
and support a diagnosis and conclusions regarding treatment efficacy. 
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(see chapter 9). These measures—hypnotic susceptibil- 
ity (HS), neuroticism (N), and repressive coping (RC)— 
are assessed by specific tests of known validity and 
reliability. The Stanford Hypnotic Susceptibility Scale-C 
(SSHS; Weitzenhoffer & Hilgard, 1962) is used to mea- 
sure HS. Tests of HS are behavioral tests that require 
special training to administer. Alternatively, the Telle- 
gen Absorption Scale (TAS; Tellegen & Atkinson, 1974) 
can be used to assess components of absorption that are 
strongly correlated with HS (Kirsch & Council, 1992). 
The assessment of HS takes about 45 minutes and can 
be done at or prior to intake if the TAS is used in place 
of the SSHS scale. Individuals scoring 30 or above on the 
TAS usually test high for HS (Carlstedt, 2001b, 2004). 
The Eysenck Personality Inventory (EPI; Eysenck & 
Eysenck, 1975) is used to measure N, and although 
this test instrument originated decades ago, it was well 
validated and correlates highly with autonomic nervous 
system (ANS) measures that are associated with psy- 
chophysiological disorders. Alternative test instruments 
for measuring N include the Positive Negative Affect 
Schedule (PANAS; Watson, Clark & Tellegen, 1978) and 
the N scale of the Neuroticism-Extraversion-Openness 
test battery (NEO; Costa & McCrae, 1985). RC is mea- 
sured by the Marlowe-Crown Scale (MC; Crowne & 
Marlowe, 1960). Although this test was originally de- 
signed to measure social desirability, it has been found 
to tap the tendency for repressive coping. 

Scores on the three tests (HS, N, RC) result in a 
mind-body or primary higher-order (PHO) profile such 
as high-high-low (H-H-L), with the first descriptor re- 
vealing level of HS, the second N, and third RC. Raw 
scores corresponding to each measure can also be pre- 
sented such as 29-20-5. Readers are referred to the ref- 
erence list for more information on the accessibility, 
scoring, and psychometric properties of these tests. It 
should be noted that all the above instruments have 
been extensively validated (Carlstedt, 2001b). 

A patient’s PHO profile can provide important clues 
into mind-body and ANS response tendencies even 
when the patient has not actually been examined. In- 
teractions of these measures, especially at the extremes 
of the distribution (high or low), predict numerous psy- 
chological tendencies and behavior, ANS reactivity, and 
intervention amenability and compliance (see chapter 2; 
see also Wickramasekera, 1988). 

These tests should be routinely administered in 
medical and mental health settings and practices. 
However, since all measures based on self-repost are 
fallible (false-positive and false-negative vulnerability) 
in an integrative approach, additional evidence should 
be sought to support initial diagnostic conclusions that 


are based on a patient’s PHO profile. While PHO pro- 
files at the extremes (e.g., H-H-L or L-H-L) are reliable 
predictors of differential responding, false-positive and 
false-negative results can occur in the 10%-30% range, 
and although this points to the predictive potency of 
HRMTP PHO profiles, from an individualized perspec- 
tive, group findings are only good or valid to the ex- 
tent that an individual actually responds or behaves as 
would have been predicted on the basis of concurrent 
or objective mind-body measures (e.g., ANS measure 
of stress such as heart-rate variability). For example, an 
individual who has a PHO profile of H-H-L would be 
expected to have elevated neuroticism-driven ANS-SNS 
(sympathetic nervous system) reactivity at baseline. 
However, since false-positive and false-negative rates 
can approach 30%, it is always better to criterion refer- 
ence assessment results that are based on self-report 
with measures that reveal underlying psychophysiologi- 
cal responding. Thus, a more direct method for assess- 
ing PHO profile response tendencies that constellations 
of HS-N-RC purportedly predict is measuring actual 
psychophysiological responding in the context of a vali- 
dated laboratory office-based stress test. 


Psychophysiological Stress Testing 


Psychophysiological stress testing is routinely adminis- 
tered to all patients at intake. It provides an additional 
layer in the evidence hierarchy (Rosenthal, 2004) by ex- 
tending self-report and behavioral measures to actual 
underlying mind-body responding. A stress test para- 
digm that has been extensively used and validated is 
a backward-counting task (Carlstedt, 2009) in which 
an individual is asked to count backward from 1,000 
by seven (serial 7s in this paradigm; start and subtrac- 
tion number vary across studies) for a period of 2 min- 
utes while heart-rate variability (HRV) is monitored. 
A 2-minute baseline precedes and 2-minute control pe- 
riod follows the counting condition. HRV measures— 
most importantly, differences in HRV-ANS measures 
between the baseline and backward-counting task—are 
then compared. Figures 31.1 and 31.2 emanate from a 
client with performance anxiety disorder. His PHO pro- 
file is H-H-L, which would predict anxiety symptoms 
with increased SNS activation as a function of stress 
(S7s test as a stressor). 

The measure that is most predictive of future re- 
sponding to stress in real-world situations and settings 
is the LF/HF ratio reading (Carlstedt, 1998, 2004). This 
measure of autonomic balance, expressed as the ratio 
of low- to high-frequency ANS activity, tends to change 
differentially as a function of encountered stressors, 
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Figure 31.1 Baseline condition of the S7s backward counting task. 
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Autonomic Balance Report 
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Figure 31.2 Backward counting condition of the S7s stress test. 
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especially cognitive challenges such as a novel arithme- 
tic task like the serial 7s (S7s) backward-counting task. 
Mediating factors in the stress-response equation in- 
clude PHO profile, in which high N is usually associated 
with increases in SNS activity, as reflected in more very 
low-frequency (VLF) activity and a greater LF/HF in the 
backward-counting task than at baseline. It is possible, 
on the basis of stress test responses, to predict extreme 
(high-risk) HRMTP PHO profiles (see chapter 9) with a 
high degree of accuracy, especially high N. 

The S7s stress test can also be used to concurrently 
validate or criterion reference HRMTP self-report and 
behaviorally based test measures with independently 
derived psychophysiological ANS responses. It also 
serves to assess stress response tendencies in patients 
with more ambiguous HRMTP PHO profiles that are dif- 
ficult to surmise or predict without further testing. In 
such cases, for example, a patient who scores M-M-M 
(middle-range scores for PHO measures), the S7s stress 
test result would be used to predict real-world stress re- 
sponse tendencies that could not be assumed based on 
this less transparent PHO profile. This particular indi- 
vidual’s stress test responses were consistent with what 
one would have predicted on the basis of his HRMTP 
PHO profile, with a large increase in the LF/HF ratio oc- 
curring as a function of the serial 7s backward-counting 
task (from 2.7 to 4.0; see Figures 31.1 and 31.2). 


Neurocognitive Testing 


The two previous assessment and diagnostic tests serve 
a more global clinical purpose and predict mind-body 
responding and behavior across a variety of conditions 
and disorders that have strong anxiety components. By 
contrast, the third component of the CP-C battery serves 
to evaluate cognitive functioning and isolate deficits 
through the use of an Internet-based neuropsychologi- 
cal test battery called Web-Neuro (Brain Resource Com- 
pany, 2009). This normed and validated battery is well 
suited as a screening instrument for ADD and cognitive 
and learning disorders. It can also be used in an ancil- 
lary manner to preliminarily assess the impact of head 
injury, depression, and psychophysiological disorders or 
cognitive functioning. Figure 31.3 depicts the functional 
and anatomical findings for a patient who was assessed 
with Web-Neuro. Standard neuropsychological tests are 
listed across the top of the figure, with regional localiza- 
tion of brain functioning (brain area and/or structure) 
running vertically on the left side). 

The summary overview results (Figure 31.3) are 
elaborated in Figure 31.4 as deviations in performance 
(+ or —) scores relative to a normative database. 


Quantitative EEG (qEEG, Brain Mapping) 


In cases where red flags are raised in initial neurocogni- 
tive testing, clinicians can obtain greater insight into the 
functional mechanisms of more global deficits through 
quantitative electroencephalography (qEEG) or brain 
mapping micro-analyses of cortical functioning. (EEG 
uses the International 10-20 electrode placement sys- 
tem to reveal electrical activity that emanates from neu- 
rons in the brain close to the surface (under the skull; 
Niedermeyer & Lopes da Silva, 2004) Since the neurop- 
sychological tests (see Figures 31.3 and 31.4) revealed 
various deficits, it may be important to use EEG, a 
measure of real-time responses to task demands and 
mental stressors, to more precisely evaluate brain func- 
tioning, and to better discern and delineate cortical 
mechanisms (functional and anatomical) that may be 
associated abnormal scores. 

Figures 31.5, 31.6, and 31.7 show reports that are 
generated with the Brain Resource Company’s qEEG 
assessment paradigm. Elaboration on what the data 
reveal is beyond the scope and intent of this chapter. 
They are intended to be illustrative and show that in 
the context of integrative practice, neuropsychological 
and EEG testing can play an important role in establish- 
ing baseline individualized norms for neurocognitive 
functioning and for comparative purposes (e.g., pre- vs. 
post-intervention, for determining the effects of a drug 
on neurocognition and brain functioning). 

Obviously, extensive training is required before 
one can competently utilize EEG as an assessment 
and intervention modality (combined with neuro- 
feedback). It is, however, recommended that in cases 
of ADD, cognitive/learning disorders, and traumatic 
brain injury/concussion and whenever psychotropic 
intervention is involved, referrals should be made to 
practitioners who are trained in EEG. The application 
of qEEG can also be extended to depression and anxi- 
ety disorders. 


Overview of Integrative Assessment 


Procedures 1-4 are the core assessment modalities 
of the CP-C. The initial intake tests are relatively low 
tech and can and should be used by all practitioners 
regardless of theoretical orientation or whether one is a 
physician (psychiatrist), psychologist, or allied mental 
health practitioner. The HRMTP PHO measures (proce- 
dure 1) were found to be central to patient assessment 
on the basis of their known intimate association with 
key mind-body processes that underlie psychophysio- 
logical disorders, including anxiety/phobias, ADD/HD, 
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Neuropsychological Test Battery 
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of other neuroimaging methods. 


eryday skill. 


anger control. 


This matrix shows each test (1—12) and which region of the brain is preferentially associated with 
that test. This spatial information is indicative only and should be further assessed in the context 


The list below summaries what the practical significance of that deficit is considered to be: 
6. Ability to learn and remember new tasks based on verbal information. Critical, central ev- 


7. Part1: Simple reading ability. Part 2: Ability to control impulses; behavioural control e.g. 


12. Ability to plan, strategise and implement complex tasks involving visuospatial information. 


Figure 31.3 Summary overview of neuropsychological test results with brain anatomical and 


regional localization. 


From /nternational Brain Database Project, by Brain Resource Company, 2009, Sydney: Author. 


cognitive/performance deficits, and depression, to name 
a few. 

Stress responding (procedure 2), the HRV mea- 
sures taken during the S7s backward-counting task, 
has emerged as a reliable predictor of ANS reactivity to 
stressors in clinical and performance contexts (Lehrer, 
Vaschillo, & Vaschillo, 2000; Malik & Camm, 1995). It 
should be used to criterion reference PHO measures with 
an actual psychophysiological response (HRV). As previ- 
ously mentioned, it is especially useful when PHO profiles 
are more ambiguous (e.g., M-M-M), and for validating 
the existence of ANS responses predicted on the basis of 
PHO measures to reduce the frequency of false-positive 
and false-negative results that can occur with self-report 
instruments. HRV can also be monitored continuously 
over the course of psychotherapy (see chapter 2). 

Neuropsychological testing (procedure 3) for initial 
screening purposes can be done fairly easily with the 
Brain Resource Company’s Internet-based test battery. It 
provides a snapshot of neurocognitive functioning that 


appears particularly relevant for establishing whether 
ADD is evident, as well as determining the extent to 
which cognitive functioning may have been affected 
by any number of medical and psychological disorders. 
Red-flagged deficits should be further investigated if 
they are deemed to be of major clinical relevance. This 
can be done through a full qEEG (procedure 4) evalua- 
tion and requires a referral to an appropriately trained 
practitioner. 

Within an integrative diagnostic and interven- 
tion model, test procedures and treatment modalities 
should always be viewed with suspicion, the motto 
being “Show me the data.” While the above procedures 
mark a step up in the evidence hierarchy, ultimately all 
test measures and interventions must be viewed with 
caution. Their predictive validity and efficacy must be 
established on the basis of longitudinal repeated mea- 
sures that are derived from ecologically valid situa- 
tions and settings. Consequently, central to integrative 
approaches such as the CP-C are outcome studies of 
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Figure 31.4 Normative significance of neuropsychological test scores. 
From International Brain Database Project, by Brain Resource Company, 2009, Sydney: Author. 


patient responding that are ongoing throughout a thera- 
peutic relationship. 


METHODOLOGY: DETERMINING 
PREDICTIVE VALIDITY AND OUTCOME 


In contrast to group studies, which are primarily con- 
cerned with intergroup mean differences in responses, 


intraindividual investigations seek to establish psycho- 
logical and psychophysiological tendencies over time 
in a single person. Although group findings may guide 
clinical decision making, one can never be certain that 
mean response parameters that lead to treatment recom- 
mendations will be exhibited by every patient, nor can 
one expect that predictions from an assessment instru- 
ment that was validated through group factor analyses 
will hold up at the level of the single case. Therefore, 
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Figure 31.5 Raw EEG tracings across International 10-20 system electrode placements (y-axis). 
From /nternational Brain Database Project, by Brain Resource Company, 2009, Sydney: Author. 


the CP-C subscribes to and recommends that every pa- 
tient be treated individually. While lip service is often 
paid to the “evidence-based individualized approach,” 
the ultimate benchmark of an individualized approach 
is active engagement in predictive validity and interven- 
tion efficacy studies for each individual patient. 

This requires the acquisition of multiple repeated 
predictor and criterion measures over the course of 
delineated evaluation and treatment periods. This can 
be difficult when predictor measures are derived from 
self-report instruments that cannot be retaken each 
time a patient is seen and evaluated.? For example, one 
might assume that a PHO measure or profile will pre- 
dict certain response tendencies because group studies 
have established specific relationships between, say, 
HS-N-RC and certain outcome measures. However, the 
extent to which such a group finding-based assump- 
tion will hold up at the individual level still needs to 
be established. Hence, while group-based information/ 
predictions can be used for clinical guidance, they must 
be validated in the context of concurrent and criterion 
referenced measures for determining more precisely 


2. The patient’s familiarity with a test precludes daily admin- 
istration. Test-retest reliability is usually established on the basis of 
alternative-form tests that measure the same construct or readminis- 
tering a test months later. 


whether a prediction that is based on a one-time-only 
measurement occasion remains consistent longitudi- 
nally. Consequently, in order to ascertain, for example, 
if high N, in a specific individual, indeed elicits elevated 
SNS activity, as, for example, reflected in heightened 
VLF-HRV activity over time, a longitudinal, repeated, 
and ecological measurement design at the intraindi- 
vidual level would need to be carried out to validate a 
diagnosis of high N derived from self-report. 

A CP-C outcome study with longitudinal repeated 
measures in a youth baseball player with ADD is pre- 
sented to illustrate the single-case clinical diagnostic 
and intervention process. This patient underwent pro- 
cedures 1-3 above. His PHO profile was M-L-M, a more 
ambiguous constellation of HRMTP-PHO subject vari- 
ables that would not necessarily lead one to suspect 
ADD or anxiety disorders (see Figure 31.8). Note that 
this individual was assessed by the Carlstedt Subliminal 
Attention, Reactivity, and Coping Scale-Athlete Version 
(CSARCS-A), the athlete analogue of the HRMTP clini- 
cal scales (SSHS-C/TAS-EPI and MC). The CSARCS-A 
exhibits high convergent and discriminant validity with 
its clinical analogue measures and was found to have 
more face validity, making it more amenable to subsets 
of athletes who may be put off by questions that seem 
irrelevant to sport performance and lead them to engage 
in response sets that could contaminate their results. 
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Figure 31.6 Overview of qEEG brain mapping of cortical responses to presented 


stimuli. 


From International Brain Database Project, by Brain Resource Company, 2009, Sydney: Author. 


Adapting the SSHS, TAS, EPI, and MC to athletes appears 
to have been beneficial, since the favorable convergent 
validity of the CSARCS-A has allowed for reliable clini- 
cal extrapolations within a nonclinical population. 

While the CSARCS-A PHO profile in Figure 31.8 was 
not revealing in the context of ADD, this individual’s 
Web-Neuro battery revealed numerous neurocognitive 
deficits that would support a diagnosis of ADD (see Fig- 
ure 31.9). 


These neurocognitive deficits will not be elucidated. 
However, they were noted in the context of performance 
and a longitudinal investigation of this baseball play- 
er’s ability to benefit from an intervention that was de- 
signed to facilitate attention and reaction time when he 
is batting. Knowing that this individual was diagnosed 
as having ADD is of interest, but since the diagnosis 
was based on temporally isolated testing and evaluative 
occasions, it may not be conclusive (see discussion of 
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Figure 31.7 Additional qEEG findings. 
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ADD diagnostic oversights and limitations in chapter 1). 
Of greater interest, in light of the suspected ADD, is the 
extent to which this client could indeed attend or focus 
at a high level and hit a baseball, ecological performance 
tasks that test one’s motor control and reaction time. 
Actual performance statistics can take precedence over 
test findings that have poor ecological validity when the 


clinician is deciding whether to make a diagnosis, of, for 
example, ADD, a disorder that can selectively manifest 
itself (Carlstedt, 2008). 

In this case (and most cases) in which self-report 
and other behavioral instruments are used in the di- 
agnostic process (temporally isolated test occasions), 
other measures and ecological contexts may be more 


CSARCS-A 


Carlstedt Subliminal Attention, Reactivity and Coping Scale 
Client: CARL-SQFRE-00054 


The Carlstedt Subliminal Attention, Reactivity, Coping Scale-Athlete Version (CSARCS-A) con- 
tains measures that reflect the following neuropsychophysiological processes (Mind-Body pro- 
cesses): 


|. Subliminal Attention (SA): this measure reflects an athlete’s subliminal or unconscious 
focusing or concentration tendencies. It can be viewed as the "Zone” facilitator in athletes 
who score high on this dimension (23-35). They possess an enhanced ability to focus 
intensely on task-relevant activities (sport-specific action/movement, etc). Paradoxically, 
low SA can also be performance facilitating. 


ll. Subliminal Reactivity (SR): this measure reflects an athletes subliminal autonomic ner- 
vous system or "fight” or "flight" tendencies. It can be viewed as the "Great Disrupter” 
of peak performance in athletes who are high on this dimension (16-25). They are likely 
to exhibit increased psychophysiological reactivity (nervousness; muscle tension) that is 
mediated by catastrophic and negative intrusive thoughts, especially during critical mo- 
ments of competition. 


lll. Subliminal Coping (SC): this measure reflects an athletes subliminal or unconscious 
ability to fend off negative intrusive thoughts associated with high Subliminal Reactivity. 
It can be viewed as the "Great Facilitator” of "Zone” states and peak performance in 
athletes who are high in this measure (22-34). 


Measure Client Score Range 


Subliminal Attention [Medium | 


Oo 8 O 
Subliminal Reactivity 2 Low 
Subliminal Coping ir Medium 


This client has a "Neutral to Positive” profile as measured by the CSARCS-A. 


It should be noted that the above measures interact to affect performance as a function of the 
criticality of a competitive moment. In other words the more critical the moment as established 
by the Carlstedt Critical Moment Analysis System (CCMAS) the greater the probability that an 
athlete’s combination of the above measures will influence performance either positively or neg- 
atively. In isolation and outside the context of critical moments or competitive stress singular 
measures are expected to exert their positive effects. Their negative influences will remain rela- 
tively dormant until actual or perceived critical moments or competitive stress are encountered 
(see Critical Moments During Competition: A Mind-Body Model of Sport Performance When it 
Counts the Most; Carlstedt [2004] Psychology Press for a complete analysis of the dynamics 
of the above constructs). 


Follow-up Report Service: It is recommended that athletes, coaches and practitioners 
who use this test battery consult with Dr. Roland A. Carlstedt to further inform the inter- 
pretation and implementation. Contact: RCarlstedt@americanboardofsportpsychology.org or 
DrRCarlstedt@aol.com. See the website: www.americanboardofsportpsychology.org 


Figure 31.8 Summary findings from the CSARCS-A and resulting PHO profile of athlete youth baseball 


player with suspected ADD. 
From International Brain Database Project, by Brain Resource Company, 2009, Sydney: Author. 
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Figure 31.9 Summary Web-Neuro findings of youth baseball player with suspected 


ADD. 


From International Brain Database Project, by Brain Resource Company, 2009, Sydney: Author. 


revealing and reliable, including measures of HRV that 
are obtained prior to specifically delineated or opera- 
tionalized tasks or performance actions. For this indi- 
vidual, heart activity was monitored prior to each at-bat 
during official real baseball games to determine to what 
extent HRV was associated with or influenced outcome 
(quality of at-bat; i.e., batting performance). 

Relevant data were then entered into an SPSS spread- 
sheet for later analysis (see Figure 31.10). This method- 
ology can be adapted for more classic clinical situations, 
for example, monitoring HRV in a panic disorder patient 
when he or she encounters an induced-structured stim- 
ulus (but unknown to the patient), and then determin- 
ing the time to return to a more homeostatic baseline 
state. Rather than just teach patients an intervention 


and sending them on their way in hopes that they will 
successfully apply it the moment they sense the onset 
of panic, a more ecologically structured and controlled 
paradigm replete with repeated HRV and performance 
outcome measures is preferred for assessing interven- 
tion efficacy. Paradigm adaptations are virtually unlim- 
ited, but they should be monitored and analyzed. 

What is gleaned from such an analytic approach is 
illustrated in Figure 31.11. These findings emanate from 
the data set on HRV and quality of at-bat performance 
of the baseball player client. Briefly, one can observe 
that in the pre-intervention assessment phase (i.e., 
before mental training), on over 31 measurement occa- 
sions heart rate was negatively associated with quality 
of at-bat (r = —.40), accounting for about 16% of the 
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Figure 31.10 SPSS spreadsheet with HRV and outcome measures of youth baseball player with ADD. 


variance in this outcome measure. This is quite high, 
considering how far removed such a measure (HRV) 
appears to be from actually hitting a ball. In this case 
the greater the heart rate, the worse the performance 
was. By contrast, SDNN (heart-rate variability index) 
was positively correlated with performance, suggesting 
that the psychophysiological resiliency that is associated 
with this ANS parameter may facilitate performance. 
Total ANS power was also associated with better per- 
formance, a finding that is difficult to interpret. 

By contrast, one can see that during the intervention 
phase (mental training), on 60 measurement occasions, 
the HRV index (SDNN) and total ANS power and low- 
frequency ANS activity were positively correlated with 
quality of at-bat. While, ultimately, the goal of mental 
training is to improve functioning and performance or re- 
duce symptoms, the mechanisms of doing so are rarely 
captured as in these data and findings. In addition to 
achieving the goal of improving batting performance (as 


reflected in Figure 31.11) through the application of an 
intervention that is conceptually linked to dynamics of at- 
tention, physiological reactivity, cognitive/strategic plan- 
ning, and mental coping, which can be monitored and 
observed in real time and manipulated to induce known 
individualized parameters of optimum ANS functioning 
that are associated with positive outcome, treatment can 
be elevated to a greater level of evidentiary value. 

In the case of this client, thought to have ADD, 
a disorder that is associated with a variety of cogni- 
tive deficits that may impede performance, rather 
than speculate that lack of concentration or inabil- 
ity to engage in facilitative strategic planning may be 
at the root of his poor batting statistics prior to the 
intervention, a practitioner, using such an approach, 
can instead hone in on specific neuropsychophysi- 
ological markers (HRV in this case) that can be moni- 
tored, assessed, and manipulated repeatedly (one 
every task occasion) to arrive at an individual’s zone 
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of optimum functioning (Hanin, 1980). Here it is pos- 
sible to observe how the intervention (respiratory 
sinus arrhythmia/HRV, or RSA/HRV, biofeedback) re- 
sulted in heart-rate manipulation to the extent that it 
no longer negatively affected performance. Instead, 
this form of biofeedback appeared to facilitate heart- 
rate deceleration, a linear slowing of each successive 
cardiac cycle leading up to action (orienting response; 
Solokov, 1963), which is associated with greater heart- 
rate variability (SDNN) and better reaction time and 
performance. 

Using this recommended methodology, one is able 
to capture neuropsychophysiological dynamics that are 
associated with pre-intervention functioning and per- 


RISP-BA 
Performance and mind-body change as a function of mental training. 


RISP-BA RSP-SLG 


formance (symptoms in more classic strictly clinical 
paradigms) and determine the extent to which an in- 
tervention is having an impact, not only on the basis 
of subjective clinical impressions, intuition, or patient 
feedback, but as revealed through objective context- 
appropriate statistical outcome measures that reflect 
underlying mediating mind-body responses. 

In the case of this youth baseball player diagnosed 
as having ADD, rather than assume the validity of 
such an assessment and possibly stigmatize him and 
make extrapolative predictions about how he might 
perform, the clinician used the individualized longitu- 
dinal repeated-measures design, which allows predic- 
tor variables to emerge on the basis of conceptually 
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sound and sensitive outcome measures. With this in- 
dividual, it was revealed that functional ANS tenden- 
cies were associated with both negative and positive 
performance and that an intervention was associated 
with enhanced performance, possibly by eliminat- 
ing the detrimental effects of a specific HRV response 
(heart rate).2 These dynamics would not have been 
revealed on the basis of cursory knowledge alone, for 
example, simply the knowledge that this individual 
has ADD. 

Issues and perspectives relative to this methodol- 
ogy will be readdressed in a more straightforward clini- 
cal example below. RSA/HRV biofeedback will also be 
revisited. 


INTERVENTION: INTEGRATIVE 
APPROACHES TO TREATMENT 


The perspective that virtually all psychological/psychi- 
atric disorders and behaviors have neuropsychophysi- 
ological consequences has been advanced throughout 
this book. This central tenet of the HRMTP and the 
CP-C needs to be considered by all practitioners and 
move them to utilize mind-body monitoring procedures 
during initial intake and psychotherapy sessions and es- 
pecially in vivo, in the real-world context of tasks and 
stressors that patients encounter on a daily basis. Cli- 
nicians should remove barriers to doing so by either 
referring patients to clinicians who are trained in spe- 
cific high-tech procedures or collaborating directly with 
capable professionals in-house. 

Clinical philosophy or orientations should also 
not subvert or undermine efforts to glean as much 
objective information on a patient as possible. There 
are few, if any, credible reasons why, for example, a 
psychoanalyst—or any mental health practitioner, for 
that matter—should let specialty-endemic approaches 
to interventions, including psychoanalysis, CBT, or cli- 
ent-centered therapy, to name a few, get in the way of 
ancillary and parallel-concurrent monitoring and analy- 
sis of patient responding. Indeed, one could argue that 
it is unethical not to engage in some of the previously 
mentioned assessment procedures, especially when one 
encounters patients with suspected psychophysiologi- 
cal disorders such as anxiety, depression, and ADD. 


3. Heart activity is associated with both efferent and afferent cor- 
tical (brain) connections, along with blood pressure-regulating mecha- 
nisms via the baroreceptors in the neck, which may be involved with 
attentional and cognitive processing, and indirectly, performance and 
could play an overlooked role in ADD dynamics (see Andreassi, 1995) 


RSA/HRV Biofeedback 


Relative to interventions, many of the same pre-inter- 
vention monitoring, assessment, and analysis proce- 
dures should be applied in the treatment phase of the 
clinical process. The key intervention in the CP-C is 
RSA/HRV biofeedback, since it is ideally suited for di- 
rectly addressing known ANS disturbances that have 
been documented (validated) in most psychophysiolog- 
ical disorders (e.g., anxiety/panic disorders, phobias). 
RSA/HRV biofeedback is a potent and quick procedure 
for immediately virtually restoring ANS balance or ho- 
meostasis and has been shown to actually shut down 
full-blown panic attacks (Gervirtz, 2000). 

Specific HRV parameters are also sensitive mea- 
sures of overall physical status and can reflect mental 
states. For example, the SDNN measure, also known as 
the HRV index, can reflect fitness and cardiovascular 
resiliency, with a reading of under 30 associated with 
increased risk for cardiac arrhythmia and even sud- 
den death (Malik & Camm, 1995). Severely depressed 
individuals are also likely to exhibit depressed HRV. 
VLF-HRV and low/high frequency (L/H) ratio also are 
associated with certain HRMTP-PHO profiles and singu- 
lar measures, including independent high N. 

The monitoring of select individuals with more vul- 
nerable PHO profiles and certain psychophysiological 
disorders in real time via telemetry instrumentation can 
capture excessive ANS response tendencies that would 
be expected as they occur. Importantly, using HRV mon- 
itoring over time for mind-body assessment purposes 
and customizing individualized RSA biofeedback pro- 
tocols allow for the evaluation of change or therapeutic 
progress, longitudinally. 

Again, such procedures can be employed irrespec- 
tive of one’s psychotherapy approach or system. In 
other words, even if a practitioner uses CBT or insight 
therapy as a primary intervention technique, HRV mon- 
itoring and RSA biofeedback can and should be used to 
assess treatment progress as well as augment therapy 
with a procedure that exerts a direct effect on neurop- 
sychophysiology that can be immediately observed and 
manipulated. Practitioners who attempt to treat patients 
with chronic and/or acute underlying dysfunctional 
mind-body response tendencies (which can affect mor- 
bidity and mortality) without awareness of their func- 
tional parameters (through monitoring procedures) may 
be providing incomplete services. In an era in which 
relevant neuropsychophysiological systems can be illu- 
minated technologically during the diagnostic and inter- 
vention process, often in ecological, real-time situations 
and settings, it is no longer tenable to merely assume 
that an intervention is inducing positive change or 
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symptom amelioration. Patients who, for example, see 
a neurologist or orthopedist for chronic pain symptoms 
or a psychotherapist for depression and are prescribed 
medication or attempt to engage in whatever interven- 
tion modality the practitioner that they happened to seek 
out recommends may not experience relief for comorbid 
conditions that occur parallel or ancillary to a primary 
complaint. In such cases, pain and mental distress are 
addressed, yet underlying ANS activity of cardiologic 
significance, which may be mediated by both pain and 
depression, goes unnoticed. The following case over- 
view provides an example of what can be overlooked 
by medical and mental health clinicians who address 
symptoms but fail to take into account concomitant 
“damage” that may not be readily apparent when they 
are treating pain, depression, or a host of other condi- 
tions that involve collateral subliminal mind-body pro- 
cesses that are at work contributing to the development 
of other diseases and disorders. 

Figures 31.12, 31.13, and 31.14 reflect the HRV pro- 
file of a patient with severe depression exacerbated/ 
mediated by chronic pain and sporadic cognitively in- 
duced anxiety attacks (spontaneous negative intrusive 
thoughts, visions of an on-the-job accident leading to 
herniated disks, PTSD-like flashbacks). 

Note this patient’s baseline SDNN (20) (see Fig- 
ure 31.12). An HRV index this low is indicative of re- 
duced physical activity that would be expected in 
someone with chronic back pain. Severe depression 
probably exacerbated her reduced HRV. Looking at her 
HRV profile, independent of any knowledge about this 
patient’s clinical background, an informed cardiologist 
or physician might suspect an underlying cardiologic 
disorder (Malik & Camm, 1995). A mental health prac- 
titioner or general psychotherapist—and most physi- 
cians, for that matter—would likely never see such a 
chart (HRV is rarely used as a screening utility in mental 
health settings) or consider HRV as a diagnostic option 
in what appears to be a chronic pain patient with de- 
pression. That is unfortunate, considering the potency of 
HRV as a predictor measure and diagnostic tool (Malik 
& Camm, 1995). For example, in the second measuring 
condition (see Figure 31.13), the patient was asked to 
imagine or cognitively induce negative imagery of an 
accident that she experienced’ This resulted in a sig- 
nificant increase in ANS-SNS reactivity (from L/H ratio 
of 2.1 at baseline to 4.3 in the cognitive-imagery stress 
condition). An imagery stress condition is likely to lead 


4. The patient’s HRMTP-PHO profile of HHS-HN and LRC makes 
her an ideal candidate for imagery- and hypnosis-based interventions; 
hence the negative imagery condition to test stress-response tenden- 
cies (self-induced stress through visions of a previous accident). 


to elevations in HRV-SNS activity in patients who are 
high in HS, high in N, and low in RC and can be substi- 
tuted for the serial 7s backward-counting test to assess 
ANS reactivity tendencies. Although one might assume 
that a mental task that re-creates negative images will 
lead to strong emotions, it is preferable to document 
mind-body responding (to confirm such) on the basis 
of a neuropsychophysiological correlate such as HRV. 
Doing so also helps guide eventual intervention and de- 
termine treatment efficacy. 

For this patient, RSA-HRV biofeedback was at- 
tempted as an intervention secondary to medication 
prescribed by a neurologist. The result of the initial 
treatment session (first 2-minute epoch) can be seen in 
Figure 31.14. Here we observe a reduction in SNS ac- 
tivity from baseline and imagery conditions level (L/H 
of 1.1). While her attempts to induce the desired RSA 
wave that can be seen in Figure 31.15 were only par- 
tially successful, her breathing patterns were sufficiently 
positively changed to reduce her ANS hyperreactivity, 
which was associated with heightened stress. People 
who are high in neuroticism (like this patient) have the 
most difficulty learning positive breathing patterns (see 
Figure 31.15). For example, an athlete with competitive 
anxiety was, unlike the previous patient, and despite 
his high level of neuroticism, able to induce a strong 
ANS shift to a parasympathetic predominant state, a re- 
sponse that is associated with a reduction of stress and 
increased relaxation. One cycle of RSA-HRV biofeed- 
back, if timed to correspond with pre-action phases of 
most sport-specific tasks, is associated with heightened 
focus, faster reaction time, and better performance, all 
of which make this an ideal intervention for athletes 
with ADD and anxiety issues (Malik & Camm, 1995). 

In light of HRV-RSA monitoring and biofeedback’s 
emerging potency as a diagnostic tool and interven- 
tion modality, it needs to be integrated into the patient 
evaluation process and utilized as a primary treatment 
modality for most, if not all, psychophysiological disor- 
ders, including refractory-essential hypertension, panic 
disorder, and depression and to enhance performance 
(Moss, McGrady, Davies, & Wickramasekera, 2003). 


Neurofeedback 


Neurofeedback (NF) is an ancillary procedure in the 
CP-C, in which a client or patient views a computer 
screen while wearing an electrode cap or a few elec- 
trodes that are placed over specific brain sites.> Select 


5. For more information on neurofeedback, contact the Inter- 
national Society for Neurofeedback and Research (http://www. isnr. 
org). 
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Trial note: Baseline phase of A-B-A pre-post in pain-depression patient 


Figure 31.12 Baseline HRV-ANS assessment of chronic-pain patient with depression, anxiety, and PTSD. 


Autonomic Balance Report 
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Trial note: No-Intervention phase of A-B-A pre-post: Negative Imagery Condition in HHS-HN-LRC pain-depression patient 


Figure 31.13 Negative imagery condition to assess ANS-stress reactivity in the same patient who is high 
in hypnotic susceptibility. 
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Autonomic Balance Report 
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Trial notes: Intervention phase of A-B-A pre-post: RSA-Biofeedback Condition in HHS-HN-LRC pain-depression patient 


Figure 31.14 HRV-RSA biofeedback in the same patient. 


853 


854 Handbook of Integrative Clinical Psychology, Psychiatry, and Behavioral Medicine 


Autonomic Balance Report 
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Trial note: RSA-biofeedback in H-H-L client 


Figure 31.15 Ideal RSA breathing pattern that results in ANS-parasympathetic nervous system 
predominance (youth baseball player with competitive anxiety). 
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locations are then targeted for shaping or manipulation 
in a direction (frequency range and amplitude) that is 
thought to be conducive to enhancing performance or 
reducing/eliminating symptoms. Its greatest utility and 
strongest body of supportive research lies in the area of 
ADD, although it can be and has been used in attempts 
to treat a number of conditions that have strong cortical 
components, including traumatic brain injury and stroke, 
depression, anxiety, and obsessive-compulsive disorder 
(International Society for Neurofeedback and Research, 
2009; Moss et al., 2003). Essentially, individuals under- 
going neurofeedback learn through positively reinforced 
subliminal operant responses to entrain brain-wave fre- 
quencies and amplitudes in certain cortical areas that 
are associated with optimum functioning, well-being, 
and mental health (see Figure 31.16).° 

The CP-C approach to NF is unique since it can only 
be applied in the context of the methodological, ecological, 
and temporal stipulates of its assessment, intervention, 
and outcome efficacy paradigm. The rigorous demands 
of engaging in a protocol based on longitudinal, ecologi- 
cal, and repeated measurement preclude administration 
of any intervention, especially NF, in a cursory manner 
(e.g., structuring NF to accommodate economic and tem- 
poral limitations that are often inherent to most practice 
settings rather than adhere to a rigorous evidence-based 
NF protocol that is crucial to the accuracy of assessments 
and establishing the efficacy of NF procedures). Conse- 
quently, the utility of NF can be immensely constrained 
or it can be taken out of consideration as a viable treat- 
ment modality for patients/clients and practitioners who 
have limited available time to engage in intervention that, 
to date, does not have established (validated) temporal 
guidelines for dosage and duration (Matthews, 2008). 

Assuming that patients/clients are able to engage in 
or practice NF under experimental conditions that are 
free of arbitrary temporal and other clinical constraints, 
the probability of enhancing performance and functional- 
ity and eliminating or reducing symptoms is expected to 
increase. As such, NF has much potential, but it should 


6. While neurofeedback is applied by thousands of practitioners, 
it still is not considered a mainstream or universally accepted interven- 
tion, especially in the medical community, which has argued that since 
gold-standard investigations have, to date, failed to validate the vast 
majority of location-, frequency-, and amplitude-based neurofeedback 
protocols, they cannot be credibly applied. Proponents of this modality 
counter this argument with the assertion that traditional randomized, 
double-blind, placebo-controlled studies cannot be the gold-standard 
benchmark for a treatment procedure that is designed to help individ- 
ual patients. It has also been asserted that pharmaceutical companies 
and the field of medicine have a vested political interest in undermin- 
ing the advancement of this and other intervention procedures that 
could affect their revenue streams and power status in the allied men- 
tal health arena. These pros and cons will not be debated here (see 
International Society for Neurofeedback and Research, 2009). 


Figure 31.16 Neurofeedback with qEEG 
monitoring. 


always be applied with caution and skepticism and 
within a sound methodological and analytic framework. 

A promising guiding theory for NF is the transient 
hypofrontality hypothesis (THH; Dietrich, 2006). It 
proposes that so-called zone states occur as a function 
of the reallocation of cortical resources away from the 
prefrontal cortex in response to aerobic effort and the 
progression of time. While intended to illuminate and 
delineate cortical dynamics of exercise and its impact 
on cognition, by extrapolation and in light of the expe- 
dited impact that NF can exert in mediating immediate 
neuronal changes, the THH provides a highly plausible 
conceptual framework for guiding NF. 

Central to a THH-based NF protocol is the manipula- 
tion of frontal/prefrontal activity, specifically, reduction 
of higher beta frequencies and related amplitude (rein- 
forcing reductions over select F electrode locations; see 
10-20 system) and increasing beta activity in the motor 
cortex region. In an ecological exercise paradigm using 
telemetry EEG, Carlstedt (2008) demonstrated reduc- 
tions in frontal lobe and increases in motor cortex activ- 
ity (total power = all EEG activity) as a function of the 
progression of time (see Figures 31.17, 31.18, and 31.19). 
Based on these findings from the first EEG investigation 
of the THH, it is hypothesized that the most expeditious 
means for achieving reduced activity of the frontal lobe 
(the seat of planning, volition, critical-analytic, and as- 
sociated negative cognitions) in the presence of ADD, 
depression, anxiety, OCD, and most (if not all) execu- 
tive-based psychological disorders may be through NF. 
Since frontal lobe activity has also been associated with 
performance disruption, an NF protocol that attempts to 
reduce activity in this brain area may also be beneficial 
for athletes and performers (Dietrich, 2006). 
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The CP-C NF paradigm also stresses ecological 
assessment; if possible, telemetry-based EEG should 
be used to better illuminate brain activity in context- 
relevant settings and situations and in response to spe- 
cific performance-relevant tasks. An active-ecological 
qEEG brain mapping serves as the basis for eventual 
sit-down/in-office or actual in-the-field ecological NF 
sessions (see Figure 31.16). 

As always (although this is frequently ignored or 
overlooked), any intervention protocol, including ones 
that use NF, regardless of the strength of its conceptual 
foundation, guiding theory, and research findings (sup- 
port), must be validated in the context of longitudinal, 
ecological and repeated outcome measures that reveal 
performance gains or a reduction/elimination of symp- 
toms and/or concomitant neuropsychophysiological re- 
sponses that are associated with a return to autonomic 
and/or cortical balance, at the level of the individual, 
before it can be deemed efficacious. 


Hypnosis 


Hypnosis as an intervention involves induction of a 
state of altered consciousness and cognitive responding 


poog 100.0 pV pk-pk ‘pol: meg. UP? 
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in an attempt to enhance stimulus-specific awareness, 
modify maladaptive negative, or reinforce positive be- 
haviors and/or disengage pain/symptom mechanisms. 
It is ideally suited to individuals who are high in HS 
(see chapter 9), and while practitioners who specialize 
in hypnosis claim it can be successfully used by anyone, 
neurophysiological evidence has revealed clear differ- 
ences between people depending on their level of this 
psychophysiological trait (Crawford & Gruzelier, 1992). 
This method will not be elaborated here, since another 
chapter in this book is devoted to this topic. It should be 
noted, however, that hypnosis can be a potent interven- 
tion modality for the right individual; this points to the 
need to assess patients and clients for HS to increase 
treatment amenability, compliance, and efficacy. 


Cognitive-Behavioral Methods 


Cognitive-behavioral therapy (CBT) and numerous hy- 
brids thereof have become the most pervasive interven- 
tion approach in evidence-based psychotherapy since 
they are fairly straightforward and easy to administer 
(Wright, Basco, & Thase, 2005). This approach claims 
strong evidence that supposedly attests to its efficacy. 
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Figure 31.18 Later stages of test of THH. 


While such claims may have credence, it should not be 
assumed that because large trials have found it to be 
effective, every individual will benefit from this form of 
treatment. CBT, like all interventions, should be tested 
as prescribed to determine its efficacy. 


INTERVENTION EFFICACY 
TESTING METHODOLOGY 


Intervention efficacy testing involves acquiring eco- 
logical, longitudinal, and repeated measures at the 
intraindividual level to establish the extent to which 
a treatment modality is able to enhance performance 
and health facilitative behaviors or reduce/eradicate 
symptoms, illnesses, and/or mental dysfunction. It 
involves identifying independent/predictor variables 
(usually personality traits, behaviors, and/or neuropsy- 
chophysiological measures) and repeatedly monitoring 
or measuring them over time in multiple settings and 
situations, including ecological (real-world) conditions 
that are likely to lead to the appearance of stressors or 
evocative stimuli that lead to the manifestation of symp- 


toms, illness, and/or maladaptive mind-body responses 
and, in some cases, adaptive or protective responding 
that can be quantified (dependent/criterion outcome 
measures). For example, to determine the effects of 
hypnosis or CBT, patients would engage in an interven- 
tion session that is monitored in terms of, for example, 
depth of hypnosis or strength of CBT response (e.g., 
thought stoppage or switching) along with concomitant 
HRV parameters (predictor/independent variables). 
They would then be sent into an ecological situation 
that is known to contain stressors or stimuli that need 
to be countered or dealt with (e.g., an airplane or an el- 
evator). Patients’ subsequent responses would then be 
evaluated on the basis of behavioral observations and 
neuropsychophysiological responding and compared to 
baseline (patients’ responses while practicing hypno- 
sis or engaging in CBT in an innocuous office setting). 
The latter measures would serve as dependent/criterion 
variables. The ultimate goal of such a methodology is to 
determine the degree to which an intervention actually 
leads to positive mind-body changes that are associated 
with adaptive ANS responses, resulting in a document- 
able reduction in symptoms or enhanced behaviors 
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Figure 31.19a Statistical “Fold” function depicts differences between first and last 5 minutes of EEG activity during 
stationary bike experiment (photo). Note decrease in FP1 activity (pre-frontal cortex total power) and increase in total EEG 
power over C3 (motor cortex area). 


Figure 31.19b Telemetry-EEG experiment THH. 


(e.g., countering or facing a fear repeatedly) or im- 
proved performance (see Figures 31.12 and 31.15). 


Comprehensive Database Creation 
and Management 


Structuring interventions that contain longitudinal efficacy 
testing components requires the creation, development, 


and management of databases that document assessment 
(independent/predictor) and outcome/treatment vari- 
ables. They are used for comparative purposes over time 
and are critical for determining intervention amenability, 
compliance, and overall effectiveness (see Figure 31.10). 
Databases should also contain psychological per- 
formance statistics. These can be generated through the 
operationalization of behavioral and mind-body mea- 
sures to reflect outcome or change as a function of an 
intervention or functional differences in an assessment 
paradigm. Measures that have been conceptually linked 
to specific outcome variables can be used to determine 
their effects on an intervention. For example, when 
using RSA-HRV biofeedback to reduce anxiety symp- 
toms associated with, for example, riding on an elevator, 
one could attempt to ascertain the effects of VLF-HRV 
activity on the quality of an intervention (outcome mea- 
sure). In this specific case, it would be expected that a 
reduction in symptoms would be associated with less 
VLF during the intervention than during a stress test 
or initial encounter (prior to the intervention) with a 
real-world anxiety-evoking stimulus (when frequency 
would be expected to rise) and would lead to subse- 
quent successful behaviors, such as overcoming an in- 
the-moment fear of riding on an elevator. The above 
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conditions would be repeated numerous times until 
outcome parameters/measures stabilize (assuming that 
they will eventually), which would be associated with 
a high psychological, behavioral, or mind-body profi- 
ciency quotient (PPQ, BPQ, or MBPQ). 

To illustrate, in an attempt to treat the above pho- 
bia, a patient would be exposed to the anxiety-evoking 
condition (entering an elevator). Each attempt to enter 
and successfully ride the elevator would be associated 
with an ANS-HRV response profile. Over time this mind- 
body response profile would, in a successful scenario, 
change and should exhibit a reduction in VLF-HRV ac- 
tivity as a function of RSA/HRV biofeedback and allied 
cognitive procedures. The time to stabilize as reflected 
in HRV profile changes and successful attempts to enter 
and ride the elevator while maintaining ANS balance 
would reflect a patient’s PPQ, BPQ, or MBPQ, depend- 
ing upon what predictor/independent variable is being 
expressed. In a case where 20 attempts were required 
to achieve success (successful elevator ride), a patient’s 
PPQ/BPQ would be .05. Retesting a week later might re- 
veal success after 2 attempts and would result in a PPQ/ 
BPQ of .50. An MBPQ would be expressed in change be- 
tween baseline and worst stress response to the evoking 
stimuli (elevator) and successful mastery of the anxiety- 
inducing condition (elevator) as a function of success- 
ful behavior. Thus, if VLF activity at baseline were 19 
and 85 in the stress condition and 15 during RSA/HRV 
biofeedback during a successful ride on the elevator, 
the MBPQ would be expressed as +70 (positive gain or 
reduction of maladaptive response [VLF] by 70 units in 
successful condition and +4 compared to baseline, in- 
dicating less ANS reactivity in the stress condition (VLF 
of 15) than in an innocuous baseline setting (VLF of 19; 
less indicating a positive gain or response). 

This system allows for the quantification of the diag- 
nostic and intervention process, something that is rarely 
done but should be a part of all intervention pursuits. 


Comprehensive Report 


The culmination of assessment and intervention analy- 
ses and efficacy testing is a comprehensive report that is 
designed to convey to patients, clients, or colleagues, in 
language and terminology that are understandable, the 
clinical status of an individual (see Figure 31.20). 


THE UNIVERSAL CLINICAL TRIAL 


The universal clinical trial is a nonfunded, non-institu- 
tionally sponsored initiative to enroll clinicians, espe- 


cially those who are in private practice, in an assessment 
and/or intervention efficacy testing investigative proj- 
ect that uses select diagnostic/assessment components 
of the CP-C and HRMTP-PHO subject variables. This 
project was designed not to question or usurp practitio- 
ners and a particular system of psychotherapy that may 
specialize in but rather to attempt to motivate practitio- 
ners, regardless of their training background, specialty, 
or practice orientation, to augment their approach to 
testing and intervention with specific assessment, mon- 
itoring, and efficacy testing methods and procedures 
that are designed to better document and analyze the 
diagnostic and intervention process. 

Practitioners can commit to utilizing any of the fol- 
lowing assessment, monitoring, and intervention tests, 
instruments, and procedures. Data from each would be 
acquired, managed, stored, and transmitted to a central 
database repository for analysis, and a report would be 
provided to the participating clinician. 


Level 1: Gold Standard 


Tests: Tellegen Absorption Test, Positive Affect-Negative 
Affect Schedule/Eysenck Personality Inventory or Neu- 
roticism Scale of the NEO, and Marlowe-Crowne (practi- 
tioners who have been trained to administer the Harvard 
or Stanford Scales of Hypnotic Susceptibility should sub- 
stitute the TAS with one of these behavioral tests) 

Monitoring instrumentation: Biocom Technologies 
Heart Rhythm Scanner in accord with described meth- 
odologies, including the administration of the serial 7s 
stress test 

Methodology and database management: as de- 
scribed above 


Level 2: Silver Standard 


Tests only: Administration of above tests at intake 


Procedures 


Practitioners would agree to, at minimum, administer 
the above test battery. Those who commit to the gold- 
standard level would purchase the recommended HRV 
software and engage in monitoring and testing as pre- 
scribed and manage all data accordingly. 


Training 


Practitioners would receive Internet-based training. 
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WebNeuro Sport 


CSARCS-A, Cognition, DASS, El, Personality. 
Client: CARL-SQFRE-00043 (birth date 30 Oct 1992; age 13 years; male) 


[ Test | Level | Function Measured 


Functional Significance E) 


Carlstedt Subliminal Attention, Reactivity and Coping Scale-Athlete Version (CSARCS-A) 


Medium Subliminal Attention 
Medium Subliminal Reactivity 
Low Subliminal Coping 


Ability to attain peak performance during 
critical moments 


General Cognition 
Memory Working memory recall 


and recognition 


Ability to attend to, learn, remember, store, 
retrieve and manipulate new information. It 
includes long and short term memory 


Sustained attention 
Focussed attention 
Impulsivity 
Cognitive flexibility 


Attention, 
Behavioral 


Ability to selectively concentrate during 
cognitive tasks, detect and respond to 
change in the environment, sustain atten- 
tion over time and control impulses 


Sensory- 
Motor/Spatial 


Executive 
Function 


Emotion 
Recognition 


Depression Anxiety Stress Scales (DASS) 


Hand/eye coordination 
Accuracy of selecting an 
appropriate response 
Word comprehension 
Verbal fluency 

Verbal memory 
Planning 

Abstraction 

Error correction 


Emotional expressions 


Ability to perform motor skills and respond 
to information in a timely fashion. It 
includes reaction time 

Ability to recognize words, access words 
and remember what has been heard 


Ability to plan, strategize, execute complex 
tasks, abstract thinking, rule acquisition, in- 
hibiting inappropriate actions and ignoring 
irrelevant sensory information 

Ability to recognize interpersonal emotions 
through facial expression 


Normal Depression Screening for Depression and Anxiety 
Mild Stress 
Mild Anxiety 
WG <-2 standard deviation D -an <i standard deviation 


Borderline >-2 and <-1 standard deviation 


Important Information and Disclaimer 


Reference: PA 5593 6156 Test Date: 09 Jul 2006 Report Date: 10 Jul 2006 


Superior 


>1 standard deviation 


This report provides indications of brain function and cognition as compared to a normative database. Its only purpose is to provide evidence based data to assist the decision making process of a competent relevant 


professional. i must not be used as a basis for action without consideration by a competent relevant professional. 


This report is not intended to diagnose or treat any health condition and it must never be used on its own to make any diagnostic or treatment decisions. 


This report does not establish any physician-patient relationship or supplant any in-person medical consultation or examination. Appropriate medical attention should always be sought for any ailments. Do not 
disregard professional medical advice or delay seeking medical treatment as a result of this report 


In so far as permitted by law BRC expressly disclaims any and all responsibility for any liability, loss, injury, damage, expense or risk which may be or is incurred as a consequence, directly or indirectly, of any use 


of application of this report 


The Brain Resource Company® 
BRC Operations Pty Limited ABN 45 098 619 115 
Email: into@brainresource.com URL: www.brainresource.com 


Figure 31.20 Part of the ABSP-BRC Web-Neuro Sport CSARCS-A. 
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Contact 


Contact Roland A. Carlstedt at rcarlstedt@american 
boardofsportpsychology.org for more information. 
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Diffusion tensor imaging (DTI), 471, 474 
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Direct-to-consumer advertising, 19-20 


Disconnected values model (DVM), 177-188, 181f 


Disruptive behavior disorder, 526 
Dissociative disorder, 766 
Disulfiram, 673 
Diuretics, 128 
Divalproex, 542-543 
Dizygotic twins (DZ), 83-84, 83t 
ADD and, 389 
childhood anxiety disorder and, 328 
major depressive disorder and, 287 
DNA, sleep and, 121-122 
Docosahexaenoic acid (DHA), 154-159 
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Dopamine, 92, 110 
ADD and, 385-386 
anger and, 526 
antipsychotics and, 594 
atypical antipsychotics and, 540 
bipolar disorder and, 288 
child abuse and, 446 
COMT and, 519 
eating disorders and, 223 
MAOA and, 519 
novelty and, 525 
schizophrenia and, 593-594 
sleep and, 111t 
TS and, 419, 552-553 
Dopamine agonists, 571-572 
Dopamine antagonists, 569-571 
Dopamine beta hydroxylase (DBH), 390 
Dopamine receptors (DRD), 390, 519 
novelty and, 525 


Dopamine transporter (DAT), 389-390, 393 


Doral. See Quazepam 

Dorsal raphe nucleus (DRN), 108 
Dose-effect model, 66-67 
Dovetailing services, 449-451 
Downward arrow technique, 618 
Doxepin (Aponal), 131t, 653t 
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DRD. See Dopamine receptors moods and, 239-240 
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Drugs, 632-674 OCD and, 224 
for ADD, 10, 393-397, 661-668 PD and, 224 
for adolescents, 673-674 perfectionism and, 224 
for anxiety disorders, 657, 658t, 659t resources about, 241 
for ASPD, 543 risk factors for, 221, 222t-223t 
for AVPD, 543-544 self-monitoring for, 229-232, 231t 
for bipolar disorder, 292-293 sociocultural influences in, 224 
for BPD, 541-543 transdiagnostic treatment for, 227 
for children, 673-674 treatment for, 225-227 
for dementia, 668-669 Eating Disorder Examination (EDE), 218-220 
for dependent personality disorder, 543-544 Eating Disorder Inventory-3 (EDI-3), 220 
for depression, 10, 290t Eating disorder not otherwise specified (EDNOS), 216-217 
for elderly, 673 Eating Disorders Examination-Questionnaire (EDE-Q), 
for hypersomnia, 653t-654t 220-221 
for insomnia, 129-133, 131t, 133t, 652t-653t, 798-799 EBM. See Evidence-based medicine 
for mood disorders, 635-642 EBP. See Evidence-based practice 
for narcolepsy, 141-142 ECT. See Electroconvulsive treatment 
narcolepsy and, 799 EDE. See Eating Disorder Examination 
for OCD, 419, 426-428, 670t EDE-Q. See Eating Disorders Examination-Questionnaire 
for OCPD, 543-544 EDI-3. See Eating Disorder Inventory-3 
for pain, 443-458 EDNOS. See Eating disorder not otherwise specified 
substance abuse with, 453 EEG. See Electroencephalograph 
for PD, 539-544, 669-671 Effexor. See Venlafaxine 
for psychosis, 657-661 Efficacy end points, 41, 45-46, 47t 
for PTSD, 363-365, 364t Ego, psychoanalysis and, 536 
for schizophrenia, 598-599 Ego-dystonic, 539 
for sleep disorders, 642-657 EHealth, 784-786, 784f 
for substance abuse, 671-673 for narcolepsy, 799-800 
testing of, 5 online topics searched, 782t 
RC and, 204 for sleep disorders, 779-801 
for TS, 553, 568-574 E-I. See Extraversion-introversion 
DTI. See Diffusion tensor imaging Eicosapentaenoic acid (EPA), 154, 155-158, 156t-157t 
Dual nocebo, 204-206 Elavil. See Amitriptyline 
Dual placebo, 204-206 Elderly 
DUETS, 26 drugs for, 673 
Duloxetine (Cymbalta), 541, 638t-639t, 658t TBI and, 467 
DVM. See Disconnected values model Electroconvulsive treatment (ECT), 823-825 
Dyslexia, ADD and, 384 for bipolar disorder, 825 
DZ. See Dizygotic twins for depression, 824-825 
for PD, 544 
EAT. See Eating Attitudes Test PET and, 824 
Eating Attitudes Test (EAT), 220 for schizophrenia, 599, 823, 825 
Eating disorder(s), 215-241 TMS and, 829 
ambivalence and, 228-229 Electroencephalograph (EEG), 5, 46, 808-810 
assessment of, 219t for ADD, 6, 811-812 
biology and neurochemistry of, 223-224 for anxiety disorders, 324-325 
BMI and, 229, 230f biofeedback and, 486 
BPD and, 541 BPD and, 542 
causes of, 221 meditation and, 766 
CBT and, 221, 224-225 for NREM, 98f, 99 
family and, 224, 233-234 for REM, 98f, 99 
FBT for, 226-227 schizophrenia and, 595 
genetics and, 221 for sleep, 96, 100f 
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Electro-oculogram (EOG), 97, 99, 815 
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EMDR. See Eye movement desensitization therapy 


EMG. See Electromyogram 
Emotional dysregulation vs. stability, 526t 
Emotional intelligence 
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substance abuse and, 245-273 
Empathy, 253, 265 
Empirically supported psychotherapy, 59-76 
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Endophenotype, 46, 391 
Endorphins 
exercise and, 742 
RC and, 198 
End points, in clinical trials, 41, 45-48 
Enjoyment of Physical Activity (E-PE), 745 
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ADD and, 395 
childhood anxiety disorder and, 330-331 
GXE, 85-86 
EOG. See Electro-oculogram 
EPA. See Eicosapentaenoic acid 
E-PE. See Enjoyment of Physical Activity 
EPI. See Eysenck Personality Inventory 
Epictetus, 607 
Epigenic effects, 391 
Epilepsy 
ADD and, 384 
anticonvulsants for, 36 
insomnia and, 126 
SWS and, 124 
EPS. See Extrapyramidal symptoms 
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ERP. See Exposure and response prevention 
ERPs. See Event-related brain potentials 
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Esdaile, John, 680 
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Estazolam (ProSom), 133t, 652t 
Eszopiclone, 652t, 798 
European Medicines Agency, 34 
Evans, Karen, 61 
Event-related brain potentials (ERPs), 363 
ADD and, 388 
schizophrenia and, 595 
TBI and, 474-475 
Evidence-based management, 295-301 
for bipolar disorder, 298-301 
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CVD and, 714-721 

depression and, 718-720 

DVM and, 177-188 

endorphins and, 742 
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practical applications of, 746-748 

sleep disorders and, 743 

stress and, 711-717 
Explicit memory, 316 
Exposure, 369, 614 
Exposure and response prevention (ERP) 

for OCD, 411, 423-425 
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Extrapyramidal symptoms (EPS), 570 
Extraversion-introversion (E-I), 526t 
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N and, 251 
Eye movement desensitization therapy (EMDR), 369-370 
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FA. See Fractional anisotropy 
Family, 82 
ADD and, 383 
childhood anxiety disorder and, 328 
eating disorders and, 224, 233-234 
OCD and, 417, 418 
Family Accommodation Scale for Obsessive-Compulsive 
Disorder, 417 
Family-based therapy (FBT) 
for eating disorders, 226-227 
for PTSD, 371 
for schizophrenia, 600 
Family-focused treatment (FFT), 293, 294-295 
Fatal familial insomnia, 127-128 
FBT. See Family-based therapy 
Fear, 526 
anxiety disorders and, 311 
PD and, 524 
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FFT. See Family-focused treatment 
Field dependence, 268 
Fight-or-flight response 
hassles and, 199 
major life changes and, 199 
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Flashbacks, 356 

Flash cards, in CBT, 619 
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Fluoxetine (Prozac), 21, 143, 419, 427, 541, 637t, 658t 
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fMRI. See Functional magnetic resonance imaging 
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Fractional anisotropy (FA), 474, 478 
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Free association, 535 
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Fronto-striatal circuits, 391 
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PD and, 526 
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GAD. See Generalized anxiety disorder 
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Gamma-aminobutyric acid receptor A, 320 
Gammahydroxybutyrate (GHB), 143 
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GCS. See Glasgow Coma Scale 
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major depressive disorder and, 287 
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OCD and, 418 
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GHB. See Gammahydroxybutyrate 
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Globus pallidus (GP), 575 
GPi, 552 
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Glucose metabolism 
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Haldol. See Haloperidol 
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Harm minimization, 27 
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HERV-W. See Human endogenous retrovirus 
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HPA. See Hypothalamic-pituitary-adrenal axis 
HRMTP. See High-risk model of threat perception 
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HS. See Hypnotic susceptibility 
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5-HTT. See 5-HT transporter gene 
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Hypochondria, 207, 250 
Hypocretin, 139-140 
Hypoperfusion, 811 
Hypopnea, 96 
Hyposensitivity, 196 
Hypothalamic-pituitary-adrenal axis (HPA), 196 
bipolar disorder and, 288 
major components of, 361f 
major depressive disorder and, 287 
methadone and, 271 
PTSD and, 359 
Hypothesis testing, 49-52, 51f 
Hysterical psychosis, 197 


latrogenesis imperfecta, 137 
IBD. See Identical-by-descent 
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Medications. See Drugs 
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Mismatch negativity (MMN), 595 
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drugs for, 670t 
RC and, 264 
Narcissistic regulation, 391 
Narcolepsy, 109, 137-142, 656, 799-800 
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infections 
Panic disorder, 206-207 
adrenergic receptor and, 320 
amygdala and, 325-326 
assortative mating and, 84 
catastrophizing and, 315, 319 
CBT for, 625 
cognitive model of, 621f 
explicit memory and, 316 
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Positron emission tomography (PET) 
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Post-traumatic amnesia (PTA), 464, 467 

TBI and, 468-469 
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catecholamines and, 359-362 

children with, 334 

CVD and, 358 
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PSG. See Polysomnography 
Psychoanalysis 
for anxiety disorder, 11 
for depression, 11 
pain and, 448 
for PD, 535-538 
for TS, 567-568 
Psychodynamic psychotherapy, 535-538 
Psychoeducation 
for bipolar disorder, 293 
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PTA. See Post-traumatic amnesia conduct disorder and, 204, 264 
Ptolemy the Second, 34 DA and, 204 
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Schizotypal personality disorder (SPD), 515, 534 

antipsychotics for, 540 

drugs for, 670t 

schizophrenia and, 525-526 
Schneider, Kurt, 590 
Scholar-practitioner model, 76 
SCN. See Suprachiasmatic nucleus 
SCOFF, 218, 218t 
Scopolamine, 121 
Screening trials, 39 
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schizophrenia and, 594 stroke and, 124 
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wakefulness and, 114 EEG for, 96 
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Skill-based therapies, 370 Sleepless protein (SSS), 103-104 
SLC6A4, 320 Sleep maintenance insomnia, 125 
Sleep, 95-144 Sleep onset insomnia, 125 
adenosine and, 121 Sleep paralysis, 139 
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